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A SUMMARY OF TOTAL SOLAR AND SKY RADIATION MEASUREMENTS IN THE UNITED 
STATES 

By IRVINQ F. HAND 

[Weather Bureau, Washington, August 1840 

The purpose of this paper is to present a summary to 
date of the total solar and sky radiation measurements 
made by the Weather Bureau and cooperating institutions 
and individuals; the data are presented in tabular foiin, 
and also graphically by 18 isopleths. 

Stations.-Table 1 gives information about the solar 
radiation stations which are maintained by, or cooperate 
with, the Weather Bureau. A description of each of these 
stations will be found in the MONTHLY WEATHER REVIEW 
for December 1937, page 418.' Not all of the stations here 
listed have been included in the present summary: To 
obtain as equitable a distribution of stations throughout 
the United States as practicable, some were omitted which 
mould have given too much weight to one region; again, 
at  some of the cooperating stations, the register clock for 
one reason or another mas kept either on standard time 
or on time so uncertain that considerable distortion oc- 
curred, causing an asymmetry of the record about the 
noon line. A distortion is noticeable on a few of the sum- 
maries here published, but in some cases is due to syste- 
matic fogginess during early morning, cloudiness just pre- 
ceding sunset, or to other natural causes; it does not affect 
the values of the daily totals, but alters the diurnal 
distribution. 

1 Irving F. Hand. Review of United States Weather Bureau Solar Radiation Observa- 
tions. MONTHLY WEATHER REVIEW 65: 41E-441. 1937. 

Instrumental equipment.-Table 1 also lists the instru- 
ments in use at the stations. A t  t'he resent time, with 

pyrheliometers of either the 10 or 50 junction types are 
used as receivers. In  order to obtain as nearly uniform 
and accurate results as possible, this instrument has been 
designed to conform to the following specifications: 

(1) It should be sensitive to radiation of wave lengths 
between 0.295 and 2 . 5 ~ .  

(2) It should be proof against wind, weather, and 

the single exception of h4iami,a Epp P ey thermoelectric 

(See fig. 1.) 
- 

moisture. 
(3) . .  The . receiving surface should remain of constant 

sensi tivi ty. 
(4) The receiving surface must be so designed that the 

reduction of its readings to gram-calories or other units 
will give comparable results with measurements taken 
elsewhere in accordance with standard pyrheliometric 
practice. 

(5) The receiving surface must be nonselective in its 
reaction to radiation of different wave lengths. 

2 At Miami the Callendar electrical resistance pyrheliometer, recording on an automatic 
Wheatstone bridge, Is used and has the advantage of a quartz cover. This instrument 
was described by H.  H .  Kimball in the MONTHLY WEATHER REVIEW, August 1914, 
nn 4i4-4R7 r r _  .. - . 

*Herbert  H .  Kimball and Hermann E. Hobbs. A new form of thermoelectric 
pyrheliometer. MONTHLY WEATHER REVIEW 51: 23S242. Also Jour. O p f .  Soc. Amtr. 
10: 363-368, 1925. 

TABLE 1 .-Pyrheliometric stations 

Station 

San Juan _ _ _ _ _ _ _ _ _  
Miami. _ _  _._ _ _ _ _ _  
New Orleans..--. 

La  Jolla ._________ 

Riverside.. - - - - -. . 
Fresno - - - - - - - - - - - 
Washington..---- 

New York .__._ _ _ _  
Lincoln.. . - - - - - -. 
Chicwo. _ _ _ _ _ _ _ _ _  
Blue Hill _..._..__ 

Twin Falls _....__ 
Madison. - ._ . . . . . 

Friday Harbor. - - 
F a i r b a n k -  _ _  - _ _  - 

Under direction of- 

U . S . W . B  ___._.____ 

Dr. 0. J. Sieplein ___. 
Tulane University. _ _  
Scripps Instltute of 

Universitv of Califor- 
Oceanography. 

nia. 
U . S . W . B  .......... 

-... do.. -. . . .. . . . . . . . 

U. 8. Bureau of Ento- 

U . S . W . B  ._________ 

University of Wash- 

U . 6 . W . B  ___.___... 

mology. 

ington. 

N. lat. 

- 
0 ,  

18 25 

29 41 
29 56 

32 50 

33 58 

36 43 

38 56 

40 46 

40 50 

41 47 

42 13 

42 29 

43 05 

48 32 

64 52 

- 

- 

W.long 

- 
0 ,  

66 06 

so 12 
90 07 

117 15 

117 28 

119 49 

77 05 

73 58 

Q6 45 

87 25 

71 07 

114 25 

89 23 

123 01 

147 30 

- 

Alti- 
tude 

- 
Feet 

85 

50 
1CU 

85 

1,051 

330 

39i  

180 

1.225 

698 

640 

4,300 

974 

15 

500 

- 

Instruments 
Remarks 

Qood exposure on narrnw peninsula, hu t  some interference from salt 

Fair exposure on Belle Isle, a narrow key just east of Miami. 
Good exposure; considerable cloudiness. 

spray. Cooperation with Columbia University. 

Splendid exposure a few yards inland from Pacific Ocean. Early 

Excellent exposure in midst of citrus fruit region. 
morning fogs prevall during part of year. 

Good exposure a t  airport northern edge of city. The San Joaquin 

Qood exposure on second highest point in District of Columbia. 555 
Valley has an exceedingly high percentage of sunshine. 

miles NW. of United States Capitol. Some vitiation from city 
smoke. . 

Fair exposure a t  Central Park Meteorological Observatory. Values 
vitiated b y  large city atmospheric contamination. 

Excellent exposure on experimental farm, N E  section of city. Results 
very representative of the Qreat Plains area. Some dust. 

Qood exposure on roof of Rosenwald Hall, UnivFrsity of Chicago. A 
great deal of smoke. 

Excellent exposure on high ridge 10 miles south of Boston. With 
northerlv comuonent winds. some smoke contamination from Bos- - .  
ton. 

Good exposure on high plateau In rich farming country. Greatest 
elevation of any station here listed; exceeded only by Albuquerque 
where observations were recently begun. 

Excellent exposure, North Hall, University of Wisconsin. Rapid 
growth of city has added to atmospheric vitiation recently. 

Qood emosure 50 miles NW. of Beattle directly on ocean: considerable 
fog interference. 

contamination. 
Most northerly station of this kind in the world. Very little artificial 

95 
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(6) The readin s should not be influenced by tempera- 

(7) The instrument should not reradiate to the sky. 
(8) The receiving surfaces should be exposed to the 

(9) The receiving surfaces should be flat. 
(10) The hemispherical glass cover should be flawless, 

and of ample size to prevent “caustics” and shadow 
effects from st,riae. 

When the instrument was designed, it was assumed that 
the cosine law would hold, that is, that the decrease in 
radiation with increased zenith distance would be pro- 
portional to the cosine of the zenith angle. Unfortunately, 
it has been found during calibrations of these instruments, 
and during an intensive study of their characteristics by 
Hoyt C. Hottel of the Chemical Engineering Department 
of Massachusetts Inst’itute of Technology, that this law 
does not hold for low sun. 

In the original description of this pyrheliometer, 
Kimball mentions an apparent paradox, as follows: 

ture variations, t % at is, the sensitivity should be propor- 
tional only to the amount of incident radiation. 

entire sky hemisphere. I 

FIGURE 1 -Kormal spectral curves of solar radiation. I outsido the atmosphere. 11, air 
mass 1.i  (Zeuith dlstance. Z=Wo),; 111, airmess 2.O(Z&O0); IV, airmass 3.0(ZA70.7°); 
V,  air mass 5.0 (2=78.7’); VI, risibility curve for solar radiation; VII, energy curre 
for skylight, Mount Wilson, Calif. 

(‘The e5ciency of the thermopile appears to increase with 
temperature difference.” “A slight t’endencj is noted 
for the thermopile to read relatively low in the middle of 
the day .” Actually, however, these two statements may 
be correct; for while the eficiency of the therniopile may 
increase a t  noon when we expect the maximum radiation 
of the day, the tendency for the relatively lower readings 
at this time may be because the tips of t’he hemispherical 
glass covers always lack the optical perfection of the 
remainder of the glass. 

I n  order to minimize the errors just mentioned we have 
weighted the calibration factors so that the final calcula- 
tions of the total radiation for the day are very close 
approximations to tbe true values. However, should 
values of great precision be required, it is necessary to use 
a variable factor for different altitudes of the sun. For 
purposes of solar climatology, however, the use of variable 
factors is not warranted; therefore all values here given 
have been obtained by the employment of a fixed factor 
for each combination of pyrheliometer ancl recorder. 

The recording instruments in use at  the stations here 
described, include both the recording potentiometer,’ which 

eliminates almost entirely errors arising from free air and 
other temperature changes; and the recording micro- 
ammeter.’ When the latter instrument is used, enough 
external resistance is inserted in the circuit to avoid 
excessive errors arising from temperature changes of all 
kinds. Both insbruments are rugged; and with ordinary 
care, such as should be given any physical instrument, 
will function without undue trouble for many years. 

Distribution of records.-Stations for making this type 
of measurement have been successively established during 
a long interval, and it t’lierefore is impracticable to obtain 
means for the same number of years at each station. The 
records for the 4 years 1936-39 were tabulated for 11 of 
t’he stations; and for considerably longer periods for some 
of the stations which have been in operation longer and 
where the data are considered of major importance. Only 
3 years’ records from San Juan have been tabulated, as 
that station was opened in 1936 and the records for 1939 
are defective. 

When interpreting the records it should be borne in 
mind that this periGd of 1936-39, inclusive, was one of 
generally higher t h m  normal solar radiation in t,he 
Unitecl States.s Four-year means may vary considerably 
from nie.ans of 20 or more years. With data from only 4 
years, a single outstsanding week of continual sunshine or 
of continual cloudiness can create marked irregularities in 
the isopleths that are without significance; but with 
isople.ths based on data over many years, as in t.he case of 
Washington, Chicago, and Lincoln, and also the composite 
of 10 st,ations, c,onside,rable significance must be attached 
to the. irre.gularitie.s. 

Interpretation of the records.-At the stations in the 
continental Unitecl States maintained by the Weat,lier 
Bureau, the maximum radiation during the year occ,urs 
during the week beginning July 2, with the single exception 
of Madison where the maximum occurs a week later. I n  
fact, a midsummer secondary minimum occiirs close to 
the time of the summer solstice at most st,ations; La 
Jolla and h4iami-both coastal stations-are notable 
esce,ptions.’ 

The percentage depnrture.s of t’he new long-period means 
from the means of all values up to and including 1936 at 
Wa.shingt,on, Lincoln, and Chimgo are + 1 ,  - 1,  and + 1  
respectively. The 4-yew mean departures from the 
mmns of all values up to ancl including those for 1936 a,re 
c.onsiderably gre.ater at the other sbations; and generally 
are plus, notably at New Orleans, La Jolla, and Fresno. 
Plus departures are to be expected in a period when no 
volc.anic e.ruptions occurred of the t’ype that emits dust 
into the stratosphere in large quantities; the eruptions of 
Krakotoa in 18S3, Pelhe in 1902, and Katniai in 1912 were 
each followed by a marked decrease in solar radiation 
receipt at’ the surface of the earth.e The average plus 
departures of the stations here tabulat’ed me close to the 
werase plus departures of normal incidence radiation for 
the same period at Washington, Madison, Lincoln, and 
Blue Hill.e Should one wish to c,onvert these 4-year 
averages to values more closely approximating long-period 
means, the use of the factor 0.97 is suggeste,d. 

On the average for all stations, the mean of the maxi- 
mum and minimum weekly values departs from the annual 
mean by 3 percent. New York, Blue Hill, Fresno, and 
h4ianii show the largest departures. At New York there 
is considerable smoke during most of the year, with a few 
weeks out,standing for their relative clearness. 

1 Irving F. Hand, Review of United States Weather Bureau Solar Radlation Observa- 

4 Kimball Herbert H. .  and Hobbs Hermann E. A New Form of Recording Pyrhe- 
tions. MONTHLY WEATHER REVTEW 65: 415441.1937. 

liometer. MONTHLY WXATHER R E ~ E W  51: 230-242, 1023. 

5 Irvlag F. Hand. Variation in Solar Radiation Intensities at the Surface of the 
Earth in the United States. MONTHLY WEATHER REVIEW 87: 338-340 1940. 

6 Irving F. Hand. Variation in Solar Radiation Intensities i t  the Burfa& of the Earth 
in the Unlted States. MONTHLY WEATHER REVIEW 67: 338-340, 1930. 
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This might explain to some extent why the mean of the 

maximum and minimum weeks is relatively higher than 
otherwise would be expected. The same explanation 
serves for Blue Hill, where smoke from Boston affects the 
values when the wind has a northerly component. At 
Fresno we assume that the departure is negative for 
reasons exactly the opposite to those just given; that is, 
this station has exceptionally clear skies during most of 
the year. We believe the apparent discrepancy at Miami 
may be because at  this station pyrheliometric apparatus 
of foreign manufacture was substituted some years ago 
for the original equipment and there is some uncertainty 
as to the pyrheliometric scale upon which this latter 
apparatus was calibrated. The annual mean of the 
composite group of 10 stations used in the composite plot 
is only 0.1 percent higher than one-half the sum of the 
maximum and minimum weeks. 

The effect of latitude is markedly shown by the fact 
that during the week beginning December 3 the average 
radiation at  San Juan is 73 times that at  Fairbanks; the 
average weekly radiation at San Juan for the year is only 
1 percent less than the maximum weekly radiation at 
Fairbanks; this latter value is 88 times the minimum 
weekly radiation at that station. At San Juan the maxi- 
mum value is only twice as great as the minimum. Fair- 

banks is the most northerly station in the world at which 
this type of measurement is regularly made. 

Angot 'I has prepared extensive tables giving the relative 
mounts  of radiation which would be received on a hori- 
zontal surface at  all latitudes were there no atmosphere. 
According to these tables we would expect 1.73 times as 
much radiation at  San Juan as at  Fairbanks, were there no 
atmospbere. Actually the values for San Juan are 2.30 
times as large as the Fairbanks values. The average 
yearly cloudiness at  Fairbanks is 6.4 and at  San Juan i t  is 
4.9, on a basis of 10 for total cloudiness. These values 
satisfy very closely the proportion, 2.30: 1.73: :6.4:49; but 
we would not espect, nor do we find, such close agreement 
between stations where the atmosphere is vitiated by 
local fog, smoke, dust, etc., or where differences in altitude 
are great. In  general, Angot's tables cannot be used to 
estimate with precision the radiation receipt at any given 
point.s For esample the annual radiation receipt at 
Fresno is 26 percent greater than that at New Orleans, 
although the latter station is 7' lower in latitude. Like- 
wise the Twin Falls values are 37 percent higher than the 
Chicago values, although both stations are close to the 
same latitude. 

1 Angot. Ann. Bur. Cent. Mktcdrol.. Pt. 1, 1853. 
8 Mayerson H. 8. and Laurens Henry. Total solrrr radiation at New Orleans, L& 

MONTHLY W ~ A T H E B  REVIEW. 62:'281-256, 1934. 
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FIGURE 3.-Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, at Miami, 
throughout the yem. See table 3. 
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FIGKIBE I.--lsopleth showing average hourly total solsr and sky radiation on a horizontal surfam, gram-calories per square centimeter, at New 
Orleans, throughout the year. See table 4. 
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FIGUBE 6.-Isopleth showing average hourly total solar and3ky radiation on a horizontal surface, gram-calorie8 per square centimeter, at Riverside, 
throughout the year. See table 6. 
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FICUBE 7.-Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, at Fresno, 
throughout the year. See table 7. 
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FIGWE 8.-Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-cdoriea per square centimeter, at Wash- 
ington, throughout the year. See table 8. 
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FIOURE 9.--lsopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, at New 
York, throughout the year. Bee table 9. 
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FIOUEE IO.-Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, at LinCdn, 
throughout the year. See table-10. 
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FIGIJBE 11.-Isopleth showing average maximum hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, at 
Lincoln, Nehr., throughout the year. See table 11. 
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FIGWE 12.-Isopleth showing average minimum hourly tot.al solar and sky radiation on a horiwntal sur[ace, gram-calories per square centimeter, at 
Lincoln, Nebr., throughout the year. 8ee table 12. 
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FIGUBE 13.--Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-calories par square centimeter, at Chicago, 
Ill., throughout the year. See table 13. 
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FIGWEE 14.-Isopleth showing arerage hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, at Blue 
Hill, Mass., throughout the year. See table 14. 
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FIGURE 15.-Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-calories per square centimeter, a t  Twin 

Falls, Idaho, throughout the year. See table 15. 
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FIGURE 16.-Isopleth showing average hourly total solar md sky rsdiation on a horizontal surface, gram-calories per square centimeter, at Madison, 
Wis., throughout the year. See table 16. 
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FIGWEE l?.--Isopleth showing arerage hourly total solar and sky radiation on a horizoutal surface. gram-calories per square centimeter, at Friday 

Harbor, Wash., throughout the year. See table 17. 
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F1orlRE 18.-Isoplrth showing average hourly total solar and sky radistion on s horizontal surface, gram-calories per square centimeter, a t  Fnirhmlis, Alaska, 
throughout the year. See table 18. 
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FIGURE 19.-Isopleth showing average hourly total solar and sky radiation on a horizontal surface, gram-cslories per square centimeter, composite of 10 
stations, throughout the year. See table 19. 
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TABLE 2.-Afean hourly totals of solar and sky radiation on a hori- 
zontal surface, San Juan, P. R., 19S6-38, inclusive (apparent solar 
time) 

TABLE 3.-Afean hourly totals of solar and sky radiation received on a 
horizontal surface, Miami, Fla., 1936-38, inclusive (apparent solar 
time) 

Gram-calories per square centimeter for hour ending- / Gram-calories per square centimeter for hour ending- 

A. Y. P. Y. A. m. Week beginning- I: Week beginning- P. Y. - 
7 

1 
1 
2 
2 
2 
2 
2 
3 
8 
6 
9 

10 
6 
8 
8 

14 
14 
10 
14 
14 
11 
13 
16 
13 
12 
15 
16 
14 
12 
14 
13 
14 
12 
11 
12 
11 
10 
10 
9 
6 
6 
6 
5 
3 
4 
3 
2 
2 
2 
2 
2 
2 

8 

- 

- 

- 
Noon 

- 
8 

11 
12 
15 
10 
16 
12 
15 
12 
27 
25 
31 
28 
24 
22 
24 
33 
30 
28 
31 
32 
30 
30 
36 
27 
27 
33 
34 
32 
30 
30 
29 
33 
28 
29 
29 
30 
32 
31 
26 
24 
23 
23 
22 
21 
18 
16 
16 
13 
14 
14 
11 
13 
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June 4- _ _ _ _ _ _  ~ _ _ _ _ _  .. 

M e a m  _______._.._. 0.7 Means _ _ _ _ _ _ _ _ _ _  _ _ _ _  
* 8-day means. %-day means. 
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TABLE 5.-Mean hourly totals of solar and sky radiation received on a 

horizontal surface. L a  Jolla, Calif., 1936-39, inclusive (apparent 
solar time) 

TABLE 4.-Mean hourly totals of solar and sky radiation on a hori- 
zontal surface, New Orleans, La., 1936-39, inclusive (apparent 
solar time) 
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22. - - - - -. - - - - - 
29- - - - - - - - - - - - 
12 __.-. . - - - - .__ 
19 _-.__ - _ _ _  ___. 
26 ___.__ __. - __. 

Mar. 5 .._..... ..... 
12. _ _  __._. - _ _  _. 
19. - _____. . - - -. 
26. ............ 

Apr. 2 .............. 
9-- ............ 

16 ............. 
23-- - - - -. . - 
30--. - _ _  - - - ._ _ _  

May 7.... .......... 
14 .............. 
21 .............. 
28 __-__ . . -. -. -. . 

June 4 .............. 
11 -----__ -. 
18 -_-._-- - - - 
25 -_-. . - . - - -. _. 

July 2 .............. 
9- ............ 

16 ............. 
23-. . - - - -. . - - -. 
30 ._____ - _ _  - - - - 

Aug. 6 .............. 
13 _ _ _ _ _  _ _ _  ___. - 
20 .............. 
27 _ _ _ _ _  - - - - - - 

Bept. 3 ............. 

Feb. 5 

- -. 

-, 

.n 

Jan. 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8 ............. 

28 -. -. - - - - -. 
Feb. 5 ___________._ 

12 __._._ __._. - _. 
19 .............. 
26. ._ - - - - - - - - - 

Mar. 5 ............. 
12.. - _ _ _ _ _  _ _  
19.. - _ _ _  - - _ _  __. 
20 _ _  - - - - - - - - - -. 

Apr. 2 ............. 
9 _ _ _ _  - - - - - - - - - . 

16 __.._. - - - - _ _  
23... ........... 
30 .............. 

May 7 .............. 
14 .............. 
21 .............. 
28. 

June 4 .............. 
11 .............. 
18 ............. 
26 .............. 

July 2 ............. 
9.. ........... 

16.. ........... 
23.. ........... 
30.. ........... 

Aug. 6 .............. 
13.. ............ 

27 ............. 
Bept..? ........... :- 

’ 15 

-. . -. - - - - -. 

m ............. 

LU ............. 
17. ............ 
24 ............. 

Oct. 1 ............. 
8.. ........... 

15.. ........... 
22. ............ 
29 ............. 

Nov. 5 ............ 
11.. ........... 
1Y.. ........... 
26.. ........... 

Dec. 3 ............ 
10 ............. 
17 .............. 
94. ............ 

1u ............. 
17 _________. . _ _  . 
24- ............ 

Oct. 1 ............. 
8. ............ 

15. ............ 
22.--....-.---. 
2%. ........... 

Nov. 5 ............. 
.n lL-. -.- _.._ - -. 
19. ............ 
26- ............ 

Dec. 3 ............. 
10 _-___._ - _-.___ 
17 _ _ _ _ _ _ _ _ _  ____ 
24.- ........... 

Means.. - - - - - - - _ _ _ _  Means.. ........... 

%-day means. *&day means. 
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Jan . 1 ................ 
8 ................ 

15 ................ 
22 ................ 
29 ................. 

Feb . 5- ............... 
12 ............... 
19 ................ 
26 ................ 

Mar . 5 ................ 
E . ~ -  ............ 
19 ................ 
26 ................ 

Apr . 2 ................ 
9 ................ 

16 ............. 
23 ............. 
30 ............. 

May 7 ............. 
14 ............. 
21 ............. 
28 ............. 

June 4 ............. 
11 ............. 
18 ............. 
25 ............. 

July 2 ............. 
9 ............. 

16.~ ........... 2x ........... 
30 ............. 

.4u g.  6 ............. 
13 ............. 
20 ............. 
27 ............. 

Sept . 3 ............... 
10 .............. 
17 ............... 
24 ............... 

Oct . 1 ............... 
8 ............... 

15 ............... 
22 ............... 
29 ............... 

NOT . 5 ............... 
12 ................ 
19 ............... 
26----.-.-.--- 

Dec . 3 ............... 
10 ................ 
17 ............... 
24’ .............. 

Means ............. 

&day means . 

TABLE 7.-Afean hozwly totals of solar and sky radiation on a hori- 
zontal surface, Fresno. Calif., 1936.39. inclusive (apparent sohi- 
time) 

1 
1 
2 
2 
2 
3 
2 
2 
3 
3 
3 
2 
3 
2 
2 
2 
2 
2 
1 
1 

... 

1 

TABLE 6.-Afean hourly totals of solar and sky radiation on a hori- 
zontal surface . Riverside, Calif., 1936.39. inclusive (apparent 
solar time) 

I Oram-calories per square centimeter for hour ending- 

Jan . 1 .................... 
8 .................... 

15 .................... 
22 .................... 
29.. ................. 

Feb . 5 ................... 
12-.- ............... 

I Gram-calories per square centimeter for hour ending- 

19 ................ 
26 ................ 

Apr . 2 ................ 
9 ............ 

16 ............ 
23 ............ 
30 ............ 

14 ............ 
2 1 ~  ........... 
28 ............ 

June 4 ............ 
11 ............ 
18 ............ 
25 ............ 

July 2 ............ 
9 ............ 

16 ............ 
23 ............ 
30 ............ 

-41 lg. 6~ ........... 
13 ............ 
?O ............ 
2i ........... 

Sept . 3 ................ 
10 ............... 
17 ............... 
24 .............. 

Oet . 1 ................ 
8 ............... 

15 ................ 

3 .................... 
Nov . 5 .................... 

12 ................... 
19- .................. 
26 .................... 

Dec . 3 .................... 
10 ................... 
17 ................... 
24’.. ................ 

May 7 .......... 

“.7 ................... 

Means ............. 

A . m . 

4 
6 
8 

1 11 
1 13 
2 14 
2 16 
3 19 
4 20 
6 22 
6 21 
6 22 
7 22 
8 24 
7 24 
7 24 
7 22 
6 22 
4 19 
4 19 

3, 18 
I 16 
1 14 
1 12 

10 
8 
6 
3 
2 
2 
1 

2 9 

P . 1 . P . m . Week beginning- 

176- 
A . Y . I Week beginning- 

. 
ioon 

38 
40 
40 
44 
35 
46 
42 
48 
58 
63 
59 
54 
60 
68 
70 
74 
64 
74 
74 
63 
fi8 
64 
72 
76 
72 
74 
72 
66 
65 
64 
f5 
66 
68 
66 
67 
65 
61 
61 
55 
54 
56 
53 
55 
48 
44 
48 
45 
42 
39 
34 
38 
37 

57 

.. 

. 

. 

11 

21 
28 
34 
33 
30 
36 
36 
46 
54 
53 
56 
53 
59 
63 
69 
72 
70 
75 
79 
80 
77 
76 
80 
77 
80 
79 
81 
79 
79 
76 
78 
76 
76 
74 
72 
72 
65 
64 
58 
54 
54 
52 
50 
45 
44 
41 
37 
34 
?G 
26 
20 
27 

57 

. 

. 

. 
7 
. 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 

1 
1 
1 
2 
3 
4 
5 
5 
6 
6 
7 
7 
7 
6 
6 
4 
4 
2 
2 
1 
1 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

2 
- 

. 
7 
. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
1 
2 
2 
4 
4 
6 
9 

10 8 

11 9 

12 11 

20 15 

12 13 

12 10 

13 
9 

13 
15 

14 
16 13 

10 
10 

8 
7 
4 
4 
3 
2 
2 
.. 1 

.. .. 

.. 

.. 

.. 

.. 

.. 

.. 

6 
- 

. 
8 
. 
2 
2 
3 
6 
6 
8 
8 

12 
15 
15 
16 
16 
22 
25 
22 
22 
20 
24 
26 
19 
25 
22 
26 
29 
29 
27 
27 
30 
25 
25 
27 
22 
23 
27 
25 
21 
20 
20 
17 
16 
18 
12 
13 
8 
6 
7 
4 
2 
2 
2 
2 
2 

16 
. 

. 

9 

12 
14 
15 
19 
15 
22 
a0 
27 
30 
30 
a7 
27 
34 
38 
35 
36 
30 
35 
42 
33 
39 
36 
40 
45 
44 
43 
45 
46 
39 
39 
40 
37 
38 
42 
38 
34 
35 
36 
30 
30 
34 
30 
29 
22 
20 
22 
20 
16 
15 
12 
14 
14 

30 

. 

. 

. 

10 

28 
21 
27 
33 
27 
28 
31 
39 
41 
44 
43 
38 
47 
52 
50 

46 
50 
54 
45 
55 
49 
53 
58 
58 
59 
54 
56 
53 
48 
52 
52 
48 
54 
50 
46 
48 
46 
42 
40 
44 
36 
39 
34 
30 
34 
31 
28 
26 
22 
26 
26 

42 

. 

50 

. 

. 
11 

36 
36 
36 
40 
34 
42 
39 
48 
53 
54 
52 
48 
65 
62 
58 
63 
58 
64 
66 
55 
64 
60 
66 
70 
66 
69 
66 
63 
61 
60 
62 
60 
60 
61 
60 
5(1 
58 
53 
50 
50 
54 
47 
50 
42 
39 
44 
40 
38 
34 
32 
33 
34 

52 

.. 

. 

. 
1 
.. 

40 
40 
41 
42 
36 
45 
44 
48 
58 
60 
58 
52 
61 
66 
68 
75 
64 
74 
72 
66 
i o  
71 
74 
75 
60 
75 
72 
69 
64 
60 
67 
68 
F*4 
67 
64 
61 
58 
54 
5s 
54 
5E 
53 
55 
48 
45 
4E 
44 
44 
35 
38 
38 
37 

57 
. 

. 
2 

35 
39 
37 
36 
37 
38 
41 
44 
52 
53 
52 
47 
53 
62 
63 
6s 
62 
68 
67 
62 
64 
65 
66 
70 
88 
72 
68 
66 
60 
60 
62 
60 
61 
60 
57 
56 
52 
47 
50 
50 
50 
50 
46 
41 
41 
40 
39 
38 
34 
30 
33 
32 

52 

.. 

. 

. 
3 
. 
25 
26 
28 
26 
27 
30 
31 
36 
40 
41 
43 
38 
44 
50 
45 
57 
54 
57 
57 
53 
56 
58 
59 
61 
60 
60 
59 
58 
52 
55 
52 
53 
52 
52 
48 
46 
43 
38 
40 
40 
38 
35 
36 
32 
30 
29 
28 
28 
24 
22 
24 
24 

42 
. 

_- 
4 
. 
14 
15 
15 
15 
16 
19 
19 
22 
21 
28 
30 
26 
30 
35 
36 
41 
40 
42 
44 
41 
41 
45 
47 
49 
47 
48 
47 
47 
41 
42 
41 
42 
40 
38 
37 
34 
29 
28 
27 
28 
28 
24 
24 

18 
17 
16 
16 
13 
12 
12 
13 

20 

30 
. 

. 
5 

3 
3 
4 
4 
5 
6 
7 
9 

12 
12 
11 
14 
16 
21 
21 
24 
25 
28 
29 
26 
28 
30 
32 
33 
33 
34 
32 
32 
27 
26 
28 
26 
25 
28 
22 
20 
15 
14 
14 
13 
11 
8 
9 
7 
6 
5 
4 
3 
3 
2 
2 
3 

16 

. 

. 

. 
8 
. 
1 
1 
2 
2 
3 
5 
6 
9 

14 
13 
18 
16 
20 
26 
28 
32 
31 
34 
38 
38 
40 
39 
40 
40 
43 
41 
43 
41  
39 
36 
38 
35 
34 
31 
31 
38 
23 
22 
17 
14 
14 
11 
9 
7 
5 
4 
4 
2 
1 
1 

1 

21 

... 

. 

. 

9 

7 
9 

14 
13 
14 
14 
18 
24 
28 
29 
35 
31 
37 
44 
45 
49 
49 
52 
55 
55 
56 
54 
57 
58 
59 
56 
59 
58 
56 
51 
56 
51 
52 
49 
48 
47 
40 
39 
32 
30 
30 
27 
25 
22 
19 
18 
16 
12 
10 
7 

. 

; 
35 
. 

. 
LO 
. 
14 
20 
24 
23 
23 n 
28 
38 
44 
44 
49 
44 
50 
57 
60 
63 
64 
65 
69 
70 
69 
67 
70 
70 
72 
70 
72 
70 
70 
66 
69 
66 
66 
65 
63 
62 
55 
54 
46 
45 
44 
39 
39 
34 
32 
30 
27 
23 
18 
16 
10 
16 

48 
. 

. 
1 
. 
29 
31 
38 
38 
31 
39 
35 
52 
57 
66 
60 
61 
65 
70 
77 
76 
78 
82 
81 
82 
78 
83 
85 
80 
84 
83 
86 
84 
82 
80 
84 
82 
82 
80 
79 
76 
73 
70 
61 
58 
71 
56 
55 
48 
48 
46 
42 
40 
30 
27 
24 
28 

62 
. 

. 
2 

26 
32 
34 
32 
24 
32 
35 
48 
53 
52 
54 
54 
61 
65 
71 
72 
73 
76 
74 
78 
77 
77 
81 
76 
78 
77 
79 
79 
78 
74 
77 
76 
76 
76 
74 
72 
66 
63 
55 
54 
56 
48 
50 
40 
44 
41 
37 
36 
27 
24 
24 
21 

57 

_- 

. 

_ . 
3 

19 
24 n 
26 

28 
30 
39 

40 
46 
45 
62 
54 
61 
61 
59 
€6 
64 
68 
68 
69 
68 
68 
68 
69 
69 
67 
69 
65 
66 
68 
67 
65 
64 
62 
57 
63 
46 
45 
45 
38 
40 
35 
38 
30 
28 
27 
21 
l E  
18 
1s 

48 

. 

20 

43 

. 

. 
4 
. 
9 

14 
13 
16 
12 
16 
19 
26 
29 
30 
31 
33 
39 
40 
46 
45 
44 
57 
52 
54 
56 
57 
54 
53 
56 
66 
57 
54 
56 
53 
54 
52 
52 
52 
49 
46 
42 
37 
32 
30 
30 
25 
25 
22 
20 
17 
15 
15 
10 
10 
8 

10 

35 
. 

. 
5 
. 
1 
3 
3 
4 
4 
6 
7 

10 
13 
13 
16 
17 
22 
23 n 
29 
28 
31 
34 
37 
38 
39 
39 
37 
40 
40 
41 
40 
40 
37 
37 
35 
35 
32 
31 
28 
23 
19 
17 
15 
14 
10 
9 
7 
6 
4 
3 
2 
2 
2 

1 

20 

... 

. 

. 
6 
. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
2 
2 
3 
4 
6 
8 

10 
13 
12 
16 
17 
19 

21 
21 
22 
23 
23 
22 
21 
21 
19 
18 
17 
16 
14 
12 
10 
6 
4 
3 
2 
2 
1 

m 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
8 
- 

. 
6 
. 
... 
... 
... 
... 

... 

... 
1 
2 
2 
2 
4 5 
; 
in 
12 
12 
12 
I4 
14 
I6 
16 
lfi 
l i  
I6 
16 
14 
13 
13 
12 
IO 
‘0 
k 
4 
4 
4 
2 
1 
1 
1 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 

6 

. 
7 
. 
... 
... 
... 
... 
... 
... 
... 
... 
... 
.. 
... 
... 
... 
... 
... 

1 
1 
2 
2 
2 
3 
3 
4 
4 
4 
4 
4 
4 
3 
2 
2 
2 
2 
1 
1 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

1 

Joan 

2% 
30 
38 
38 
29 
41 
38 
62 
59 
69 
62 
58 
65 
68 
74 
76 
76 
80 
82 
84 
81 

84 
81 
84 
84 
86 
86 
84 
81 
83 
82 
81 
80 
79 
77 
72 
69 
64 
62 
60 
56 
55 
48 
49 
46 
43 
40 
30 
27 
26 
27 

62 

sa 

. 

19 
26 2 

Mar . 5 2 
i a  3 
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TABLE 9.--2\-lean hoicrly totals of solar and sky  radiation o n  a hori- 
zontal surface, ATeeZc? 1-ork, *V. 1-., 193645, iiiclusiire (apparent 
solar t ime)  

TABLE S.-Afean hourly fotols o j  solar arid sky radiation on a hori- 
zontal surface, Washingion, D. C., 1997-S9, inclusiue (apparent 
solar time) 

~~ 

Gram calories per square centimeter for hour ending- Gram calories per square mutimeter for hour ending- 

5 1 6  1 7  1 8  1 9  1 1 0  111 I N o o n i ; I 2  1 3  1 4  1 5  1 6  1 7  I S  

A. Y. P. m. 
Week 
begin- 
ning 

Week 
begin- 
nmg- 

A. Y. P. M. 
- 
Joan 

19 
20 
19 
26 
26 
25 
25 
31 
40 
36 
2s 
51 
45 
34 
45 
46 
54 
63 
56 
53 
5s 
6-4 
59 
54 
51 
4s 
@a 
62 
51 
52 
58 
56 
56 
49 
51 
52 
44 
3E 
41 
4s 
37 
4: 
2; 
33 
32 
2< 
24 
2s 
21 
2: 
2( 
2: 

41 

- 

- 

- 
5 
- 
.-. 
... 
.-. 
... 
... 
... 

... 

.. 

. .~  
~.. 
... 

... 
.... 
.... 
_._. 
... 

. .. 
~. 
... 
.... 

1 
1 
1 
1 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

..- 

..- 

. ~ .  

... 
~..  
~..  
..- 
.. 
.~ .  
~.. 
... 
... 
... 

0. 1 

- 
7 
- 

... 

._ 

... 

.- 
1 
1 
2 
4 
5 
4 
6 
6 

10 
11 
11 
13 
14 
16 
16 
14 
13 
12 
20 
13 
11 
10 
11 
9 

10 
8 
6 
5 
4 
3 
3 
2 
2 
2 

... 

..- 

..- 
-.- 
..- 
... 
... 
-.- 
... 
... 

I 

- 
8 

2 
1 
1 
1 
2 
2 
4 
6 

- 

B 
A 

14 
14 
10 
16 
17 
22 
25 
20 
B 
26 
29 
27 
25 
24 
22 
30 
25 
22 
16 
24 
18 
?D 
1s 
14 
18 
13 
11 
1c 

8 
9 
4 
4 
? 

i o  

1 
1 
I 

I 

I: 
- 

- 
3 - 
6 
6 
6 
S 
S 
0 
2 
6 
6 
6 
6 
!LI 
!6 !I 

!8 
!S 
14 
IS 
11 
1s 
16 
L1 
19 
11 
14 
I2 
14 
10 
15 
27 
3: 
31 
K 
3c 
?i 
3 
24 
21 
l( 
2( 
I f  
Z i  
1: 
11 
11 
I! 

I 
1 

9, 

- 

- 
11 
- 
16 
19 
1 G  
22 
23 
24 
24 
30 
37 
39 
26 
46 
43 
33 
43 
4n 
52 
57 
53 
51  
56 
60 
58 
50 
47 
46 
62 
56 
49 
45 
54 
50 
5:! 
45 
44 
49 
41 
3: 
37 
3E 
34 
35 
25 
3( 
2 
2 
21 
2: 
1 4  
3 
1f 
1) 

31 
- 

- 
1 

17 
1% 
30 
?i 
25 
30 
2s 
30 
4 1  
32 
2s 
50 
48 
35 
43 
47 
5fi 
57 
54 
50 
61 
64 
59 
52 
54 
42 
62 
5e 
5C 
54 
57 
51 
5: 
5c 
5( 
5f 
4: 
3; 
4I 
4: 
3f 
4( 
31 
3: 
3: 
25 
2. 
2f 

- 

;: 
? 
2: 

4: 
- 

- 
2 
- 
14 
15 
15 
27 
23 
25 
25 
?6 
34 
31 
24 
44 
40 
32 
39 
44 
50 
54 
50 
49 
60 
59 
55 
62 
51 
42 
60 
51 
51 
4h 
52 
47 
49 
44 
44 
50 
44 
38 
35 
39 
34 
38 
27 
31 
30 
26 
20 
20 
17 
19 
15 
20 

37 
- 

- 
3 

IO 
IO 
12 
9 

IS 
?3 

20 
Ib 
25 
22 
37 
34 
i o  
33 
38 
42 
14 
17 
42 
M) 
50 
49 
47 
45 
39 
52 
41 
45 
39 
47 
37 
40 
35 
36 
41 
38 
34 
32 
30 

- 

!n 

qs 
20 
22 
2: 
19 
14 
1 4  
13 
1 4 
IC 
14 

31 
- 

- 
4 
- 
4 
4 
fi 

12 
LO 
14 
14 
12 
18 
l e  
16 
26 
24 
20 
24 
3 
32 
32 
37 
35 
4f1 
42 
39 
36 
36 
30 
43 
34 
36 
29 
31 
33 
35 
3 

30 
27 

2c 
1 E  
11 
1: 
1: 
1: 

30 

z 

1; 

f 
1 
f 

f 

2: 

- 
6 

1 
2 
3 
4 
5 
5 
fi 
9 
9 

12 
15 
15 
Ifi 
I <  
16 
12 
15 
12 
15 
13 
13 
11 
13 
11 
12 
5 
5 
8 
5 
6 
3 
3 
3 
1 
.. 
.. 
.. 
.. 

.- 

.. 

E 
- 

- 
10 

12 
13 
12 
16 
1s 
18 
19 
24 
27 
24 
23 
38 
34 
Lzl 
39 
40 
46 
48 
43 
46 
54 
52 
52 
46 
44 
42 
56 
49 
44 
38 
48 
44 
42 

37 
41 
34 
2s 
25 
31 
25 
3( 
2( 
z 
K 
2: 
1: 
2: 
1( 
1( 
1( 
I( 

3: 

- 

4a 

5 

1 
1 
2 
2 
3 
5 
6 
6 
9 

10 
10 
14 
16 
14 
16 
19 
?3 
24 
35 
B 
2% 
30 
29 
23 
26 
19 
31 
22 
24 
20 
25 
22 
23 
15 
20 
15 
18 
15 
11 
12 
9 
7 
5 
4 
4 
2 
2 
2 
1 
1 

1 

1 4  

... 

- 

Jan. 1 
b 

15 
23 
39 

Fch.  5 
12 
19 
26 

h1.r. 5 
12 
19 
26 

4pr .  2 
9 

16 
23 
30 

hlay 7 
14 
21 
35 

June 4 
11 
18 
25 

July 2 
9 

16 
23 
30 

Aag. 6 
13 
3 
27 

Gcpt. 3 

17  
24 

oct.  1 
8 

15 
2': 
29 

Nov. 5 
1: 
19 
2t 

Dec. 2 
1( 
li 
24 

,?leans. 

io 

Jan. 1 
S 

15 
22 
29 

Feb. 5 
12 
19 
26 

Mar. 5 
12 
19 
26 

Apr. 2 
0 

16 
23 
30 

hlsy 7 
14 
21 
28 

June 4 
11 
IS 
25 

July 2 
9 

16 
23 
30 

Aug. 6 
13 
20 
27 

sept. 3 
10 
17 
2-1 

Oct. 1 
8 

15 
?? 
29 

Nov. 5 
12 
19 
26 

Der. 3 
10 
17 
24 

Means. 0. I (  1.51 6.0114. 6/35, 11 34.91 42.01 

%day means. S-day means. 
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Jan. 1~ ............... 
Y .............. 

15 .............. 
?2. ............. 
'Y.. ............ 

Pcb. 5 .............. 
I ?  ................ 
1Y ............... 
26.. ............. 

hlar. S . . . ~ . ~  ........... 
12 ................. 
19. ................ 
26 ............... 

A i r .  2 - .  ............... 
9. ............. 

16 .............. 
23 ............. 

May 7 .............. 
14 
21 .............. 
28 ________._._.. 

11 .............. 
18 .............. 
25 .............. 

July 2 .............. 
9%. ........... 
16 .............. 
23 .............. 
30 .............. 

Aug. 6 .............. 
13 .............. 
20- ............. 
27 .............. 

Sept. 3 .................. 
10 .................. 
17. ................. 
24 .................. 

Oct. 1 .................. 
8 .................. 
15--- _._ _ _  _ _ _  - _ _  
22 .................. 
29 .................. 

N O ~ .  5 .................. 
12 .................. 
19 .................. 
%. ................. 

Dec. 3 .................. 
10 .................. 
17 .___ _ _  ._ - ._ _. 
24. ................. 

Means ............... 
Percentageof average 

30 .............. 

.............. 

June 4~ ............ 

values.. ................ 

TABLE lO.-itiean hoiirly totals of solar and sky  radiation on u 
horizontal sztrjace, Lincoln, Nebr . ,  1925-5.9, inclusive (apparent 
solar time) 

1 
3 
2 

4 

i 
IO 
8 
8 
8 
9 
8 
6 
5 
4 
4 
2 
2 
1 

5 

6 
1 

.- .. 

.- _. 

2 

TABLE ll.-AIean maximum hourly totals of solar and sky radiation 
on a horizontal 8iirface, Lincoln, Nebr., 1966-59, inclusive (ap- 
parent solar time) 

Gram-calories per square centimeter for hour ending- 

- 
Gram-calories per square centimeter for tiour ending- 

Week 
begln- 
iw 

A. M. P. kf. A. M. P. M. Werl i  beginning- I; - 
Noor 

31 
33 
33 
40 
37 
41 
43 
47 
51 
52 
51 
55 
53 
53 
60 
6O 
55 
59 
54 
64 
68 
62 
68 
63 
68 
73 
72 
71 
70 
68 
64 
65 
64 
64 
60 
61 
67 
59 
51 
49 
45 
46 
46 
38 
39 
34 
34 
31 
29 
27 
30 
28 

52 

-- 

- 

- 
I - 
.-- 
.-- 
.-- 
._. 
.-- 
..- 
.-- 
.-- 

I 
1 
2 
3 
4 
5 
7 
9 

10 
12 
12 
14 
18 
16 
19 
16 
18 
19 
18 
18 
17 
16 
15 
12 
10 
10 
8 
7 
5 
4 
2 
2 
1 
1 

_ _ _  
--- 
_ _ _  
--_ 
--- _ _ _  
6 
- 

- 
8 

I 
1 
1 

- 

9 
li 
11 
14 
1: 
If 
17 
21 
22 
X2 
25 
23 
28 
32 
30 
31 
29 
31 
33 
33 
33 
30 
31 
2i 
25 
22 
23 
19 
21 
17 
17 
12 
11 
9 
8 
0 
5 
1 
2 
2 
1 
1 
1 
1 
1 

16 
- 

- 
9 
- 
, 
1 
c 

I ?  
1: 
IE 
If 
19 
21 
2s 
26 
B 
28 

35 
3 i  
35 
38 
34 
40 
46 
41 
44 
42 
46 
46 
47 
46 
45 
42 
42 
39 
36 
37 
32 
35 
31 
31 
26 
25 
21 
20 
18 
14 
14 
11 
11 
9 
8 
6 
8 
7 

27 

30 

- 

__ 
10 
- 
11 
11 
2c 
2: 
23 
27 
26 
32 
37 
36 
39 
41 
40 
41 
48 
48 
45 
40 
45 
51 
57 
52 
54 
w 
57 
58 
58 
59 
58 
56 
51 
51 
49 
49 
43 
46 
42 
44 
36 
36 
31 
33 
31 
25 
25 
21 
22 
19 
17 
15 
17 
16 

38 
- 

- 
11 

2: 
2f 
26 
34 
32 
37 
3E 
41 
45 
47 
47 
SO 
49 
49 
55 
56 
50 
56 
51 
59 
G5 
56 
60 
60 
66 
68 
67 
68 
67 
64 
60 
61 
59 
59 
50 
56 
51 
64 
46 
43 
40 
42 
40 
34 
34 
29 
30 
26 

- 

E w 
47 
- 

_ _  
1 
- 
3 
3 
3: 
3' 
3' 
4: 
4: 
41 
51 
5: 
5( 
5: 
5: 
5' 
6( 
5! 
5; 
5; 
51 
€4 
67 
64 
61 
64 
7c 
70 
72 
71 
70 
70 
65 
65 
65 
65 
60 
61 
67 
68 
50 
49 
46 
46 
46 
39 
39 
34 
35 

27 
31 
30 

62 

z 

- 

- 
3 
- 

I !  
2( 
21 
'Lf 
2! 

31 
3: 
3 
3; 
3: 
41 
4c 
42 
44 
45 
44 
47 
42 
51 
57 
51 
53 
54 
57 
57 
59 
5Q 
56 
55 
50 
49 
50 
50 
46 
45 
44 
44 
37 
36 
32 
33 
34 
26 
26 
22 
20 
19 
19 
16 
19 
18 

*( I. 

- 
4 
- 
1I 
1( 
11 
14 
11 
1; 
11 
21 
24 
2: 
27 
2s 
2s 
30 
32 
35 
34 
43 
34 
42 
45 
40 
43 
42 
46 
46 
47 
47 
45 
43 
41 
39 
39 
38 
36 
34 
33 
31 
27 
23 
22 
21 
21 
16 
15 
12 
12 
Q 
9 
8 
9 
Q 

- 
5 
- 

1 
: 
2 
2 
4 
5 ; 

ia 
12 
14 
16 
16 
1s 
20 
22 
22 
25 
23 
29 
32 
29 
31 
30 
34 
33 
34 
34 
32 
29 
29 
27 
26 
25 
22 
20 
19 
17 
13 
12 
10 
Q 
7 
5 
5 
3 
3 
2 
2 
1 
1 
1 

16 
- 

- 
i o c  

3! 
4 
4: 
4! 
4! 
41 
5: 
61 
84 
6: 
6c 
6< 
71 
74 
7s 
i 5  
84 
74 
69 
86 
82 
82 
83 
86 
80 
84 
83 
81 
82 
81 
77 
78 
s3 
75 
72 
72 
74 
i o  
65 
65 
56 
59 
54 
48 
47 
47 
44 
40 
38 
40 
36 
34 

64 

I23 

- 

- 
2 
- 
? 
? 
?I 
3 
3: 
3; 
3! 
4( 
4: 
4;  
4: 
41 
4t 
41 
54 
54 
A I  
53 
46 
58 
64 
59 
60 
62 
62 
65 
69 
67 
66 
66 
59 
59 
61 
57 
M 
57 
53 
52 
45 
44 
40 
42 
41 
34 
35 
30 
30 
27 
26 
24 
26 
26 

47 

- 
6 

.. 

.. 
... 
.. 
.. 
... 
.- 
.. 
1 

3 
5 
5 
6 
9 
10 
11 
12 
13 
16 
18 
17 
19 
19 
20 
20 

19 
18 
15 
16 
13 
12 
11 
8 
7 
6 
6 
3 
2 
2 
1 

1 

20 

-_ -  
._- 
_ _ -  
-_ -  
__ -  
._- 
.__ 
__-  
--- -_- 
7 

- 
7 - 

... 

... 
~ . .  
... 
... 
~ . .  
~ . .  
.~~ 

4 
5 
6 
6 
12 
13 
16 
16 
16 
21 
33 
?2 
23 
24 
24 
25 
25 
22 
21 
19 
17 
16 
12 
13 
10 
9 
8 
6 
4 
2 
1 
1 
-_. 
.-. 
._. 
.-. 
.-. 
--. 
__. 
-._ _ _ _  
.__ 

Q 
.-- 

- 
s 

11 
1 
1: 
1: 
I! 
?I 

- 

> 
> _. 
:j! 
31 
3: 
3; 
3t 
4: 
44 
4; 
j: 
51 
41 
58 
54 
52 
57 
59 
55 
57 
5s 
56 
54 
53 
49 
49 
45 
44 
44 
11 
I2 
39 
14 
12 
16 
36 
15 
M) 
18 
16 
16 
LO 
IO 
.1 
:0 
.O 

35 

30 

- 
11 

2. 
2 
2 
2' 
3 
3. 
3: 
4 
.L( 
4L 
4: 
5: 
5: 
5: 
6: 
6: 
5; 
GI 
5: 
i( 
6! 

4 2  

6s 
6b 
71 
71 
69 
65 
62 
64 
64 
BO 
61 
54 
57 
54 
45 
L5 
u) 
$1 
40 
35 
34 
31 
29 
14 
25 
15 
22 
22 

I9 

?9 

- 

"? 

fit 

- 
1 
- 

; 
3' 
4 
4,  
4. 
41 
5: 
51 
51 
5:  
6! 
61 
;I 
i l  
7l 
71 
H! 
6i 
7f 
7: 
i! 
8: 
if 
76 
81 
sc 
77 
71 
70 
i 6  
73 
72 
69 
64 
70 
66 
s9 
65 
53 
E3 
50 
46 
44 
40 
37 
32 
34 
35 
32 
30 

59 

n 

- 
I 

4 
4 
4 
-1. 
4' 
5( 
5' 
6( 
6: 
li 
5! 

- 

,. 
if 
i: 

51 
74 
75 
8t 
82 
81 
811 
88 
84 
83 
83 
82 
53 
P2 
i8 
78 
7Y 
78 
71 
73 
75 
59 
j5 
jl 
51 
59 
53 
19 
I8 
18 
12 
LO 
16 
I8 
18 
I6 

04 

23 

- c  

- 
3 

2! 
21 
24 
3: 
3: 
35 
42 
42 
47 
46 
44 
53 
55 
59 
57 
61 
60 
61 
64 
68 
66 
6% 
86 
74 
71 
io 
:i9 
il 
36 
:2 
59 
$1 
$3 
59 
i6 
i6 
;8 
id 
io 
14 
I4 
13 
10 
15 
#4 
:3 
17 
6 
14 
'2 
'3 
4 

9 

6 

- 

- 
4 

1: 
1: 
1: 
II 
l! 
l! 

21 
?( 
32 
33 
3t 
3: 
42 
43 
44 
48 
16 
49 
5i 
52 
55 
50 
60 
56 
57 
56 
56 
60 
51 
46 
I6 
46 
I8 
13 
42 
t3 
40 
14 
i1 
$0 
!9 
M 
!1 
!O a 
3 
3 
3 
1 
2 
2 

15 

15 

- 

I C  
II 

- 
6 

2 
3 
3 
4 
4 
7 
9 
10 
13 
15 
19 
20 
24 
26 
26 
31 
31 
34 
33 
40 
37 
4'2 
37 

42 
40 

40 
36 
38 
35 
35 
31 
34 
34 
27. 
25 
23 
17 
15 
14 
12 
9 
8 
6 
5 
4 
3 
3 
2 
2 
2 

!1 

11 

- 

4s 

40 

- 
8 

1 

1 
t 
t 
5 

1: 
12 
16 
'a 
21 
23 
29 
3u 
34 
37 
31 
39 
41 
40 
42 
39 
39 
40 
42 
42 
37 
38 
36 
31 
30 
23 
25 
26 
26 
23 
16 
16 
12 
12 
10 
8 
6 
4 
3 
2 
1 
1 
1 
1 

m 
33 

- 
6 - 

.-. 

.-. 

.-. 
_ _ -  
.-- 
.-- 
..- 

2 
3 
4 
6 
7 a 
12 
12 
15 
16 
17 
21 
22 
24 
22 
26 
25 
24 
24 
24 
22 
20 
18 
17 
15 
14 
11 
10 
8 
6 
4 
4 
3 
2 
... 
__. 
._. 
.-. 
.-. 
._. 
._. 
.-- 
._. 
.-- 

9 

Jan. 1 
8 
15 
22 
29 

Feb. 5 
12 
19 
26 

Mar. 5 
12 
19 
26 

Apr. 2 
9 
16 
23 
30 

May 7 
14 
21 
28 

June 4 
11 
18 
25 

July 2 
9 
16 
23 
30 

Bug. 6 
13 
20 
27 

Sept. 3 
10 
17 w 

Oct. 1 
8 
16 
22 
29 

Nov. 6 
12 
19 
26 

Dec. 3 
10 
17 
24' 

- 
3 
3 
3 
4 
4 
4. 
5 
5: 
5' 
51 
5: 
51 
6! 
fi' 
6! 

gj 
G- 
7: 
7! 
71 
7: 
7: 
8: 
if 
76 
81 
8C 
7fi 
r,! 
69 
71 
78 
74 
66 
i o  
68 
65 
60 
52 
65 
54 
49 
14 
14 
11 
37 
35 
33 
33 
13 
13 

59 

26 

- -  

Means- - 

8-day means. 
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.-.. 

.-.. 

.-.. 

.... 

0. 5 
0.4 
0.5 
0.7 
0.8 
0.7 
0. 6 
0.5 
0.4 
0.3 

.___ 

.-.. 
~-.. 
__._ 

.--. 

.... 

.... 

0.1 

TABLE 12.-Afean min inmni  hourly totals of solar and sky  radiation 
o n  a horizontal surface, Lincoln, Nebr., 1925-59, inclusive (ap- 
parent solar t ime)  

I Gram-calories per square centimeter for hour ending- 

............ 0.4 3.4 

............ 0.4 3.3 

............ 0.7 3.7 

............ 1 . 0 5 . 8  

............ 1 . 2 5 . 7  

............ 1 . 9 6 . 7  

........ 0.1  2.4 8.0 

........ 0.4 3.710.9 

........ 0.5 4.612.6 

........ 1.0 6.013.6 

........ 1.4 7.015.2 

........ 2.2 8.917.0 

........ 3.1 9.618.1 

........ 4.513.4?1.0 
0.7 6.114.925.6 
1.2 7.113.825.5 
1.3 8.116.626.2 
2.2 8.419.429.4 
3.1 11.721.0 31.2 
3.711.721.831.3 
4.2 13.6 24. 6 34.6 
5. 1 13.9 25.9 35.7 
5.2 14.2 25.5 36.2 
5.7 14.4 25.0 36. 1 
5. 6 14.9 26.6 37.0 
5.6 14. 9 24.9 36.4 
5.4 14.5 25.3 36. 2 
5.4 14.6 35. i 36.3 
5. 1 14.4 25. 1 34.4 
4. 3 13. 5 25.1 37. 1 
3.4 11.5 23.3 32.0 
3.010.721.228.7 
2.3 9.5?0.131.4 
1.7 5.918.530.6 
0.9 6.817.327.9 
0.7 5.915.227.3 

........ 4.213.423.6 

........ 3.913.124.7 

........ 1.6 8.217.4 

........ 0.9 6.014.8 

........ 0.5 5.113.6 

............ 3.210.4 

............ 2 . 5 8 . 5  

............ 1 . 7 7 . 5  

............ 1.1 5.4 

............ 0.9 6.0 

............ 0.5 3.9 

................ 2.t 

................ 2.8 

................ 3.5 

1. 5 5.3 11.6 19.6 

........ 2.3 9.919.9 

................ 2.; 

Week heginning- 

8.4 
7.9 
8.8 

12. 1 
11.6 
13. 2 
11.8 
14.8 
3 . 5  
21.6 
22.1 
25.6 
213. S 
31.: 
35. I 
33.6 
35. i 
37.9 
37.2 
39. 6 
42.3 
45.6 
45.4 
44.6 
44. 8 
42.9 
45.3 
45.9 
46. R 
46. I 
41.2 
40.9 
42.1 
41.4 
37.8 
36. 1 
33.4 
34.3 
m.4 
26.5 
22.8 
22.4 
17.0 
16.2 
14.3 
11.1 
13. 1 
8.8 
6.9 
7.9 
7.2 
9.0 

27.5 

Jan. I-----.-------- _ _ _ _  .__ 
8.. ................... 

15 ..................... 
22. .................... 
29.. ................... 

Frb. 5 ..................... 
12 __---- -___---- _ _ _ _  _ _ _  
19 -------------- - _ _ _  - 
26 __________---- _ _ _ _  1 

Mar. 5 .................. 1 
12 _______------- _ _ _ _  1 
19-.------------ .___ 2 
?,el.----.-------- _ _ _ _  2 

Apr. 3 .............. _ _ _ _  3 
9-------------- .___ 2 

16 _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  6 
23 _ _ _ _ _  -------- ___. 4 
30 ___________-_-  1 6 

May 7 _..____------- 1 6 
14 _-.--- -------- 1 4 
?I----------.--- 2 12 
2.3 __------ ------ 2 8 

June 4 .............. 3 11 
11 ____---------- 3 10 
18 _ _ _ _ _ _ _ _ _ _ _ _ _ -  4 11 
25 .............. 5 13 

July 2 .............. 4 12 
9-------------- 3 8 

16-__.._-------- 3 11 
23-----.-------- 2 12 
30 ................ 1 9  

Aug. 6 .............. 1 7 
13 .............. 1 5 
20 ............. 1 5 
37 .................. 3 

Sept. 3 ___---_-_.---- _ _ _ _  2 
10 _-_----------- _ _ _ _  3 
17--.----------- _ _ _ _  2 
24 __--------_--- _ _ _ _  1 

Oct. 1 .................. 1 
8-------------- .___ __. 

15 _____.________ . .-- _ _ _  
22 ..................... 
29 ..................... 

Nov. 5 ..................... 
la  ___------_---_ .-.. - -_  
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TABLE 13.-Afean hourly totals of solar and sky  radiation received on 
a horizontal surface, Chicago, Ill. ,  195'3-39, inclusive (apparent 
solar time) 

We.ek 
begin- 
ning- 

Jan. 1 
8 

15 
22 
29 

Feb. 5 
12 
19 
26 

hlar. 5 
12 
19 
26 

Apr. 2 
9 

16 
23 
30 

May 7 
14 
21 
29 

June 4 
11 
I8 
25 

July 2 
9 
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23 
30 

Aug. 6 
13 
20 
27 

Sept. 3 
10 
17 
24 

Oct. 1 
8 

15 
22 
29 

Nov. 5 
12 
19 
26 

Dec. 3 
10 
17 
24 

Means- 

Gram calories per square centimeter for hour ending- 

P. Y. I A. Y. 
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TABLE 14.-Mean hourly totals of solar and sky radiation o n  a hori- 
zontal surface, Blue Hill, Mass., 1936-39, inclusive (apparent 
solar t ime)  
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1 2  

TABLE 15.-hIeaii hourly totals of solar and sky radiation o n  a hori- 
zontal surface, T w i n  Falls, Idaho, 195649, inclirsiae (apparent 
solar t i m e )  
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50 
51 
51 
50 
4i  
45 
42 
3s 
32 
33 
25 
27 
25 
22 
20 
19 
16 
I4 
14 
14 
13 

?7 

- 

:: 

- 

4 
- 

I 
6 
9 

12 
13 
14 
18 
17 
21 
26 
23 
29 
2 i  
31 
32 
3; 
36 
38 
43 
42 
47 
42 
4G 
41 
43 
42 
13 
39 
17 
10 
L4 
12 
42 
38 
36 
17 
14 
LO 
!3 
!!! 
!2 
6 
6 
5 
3 
0 
9 
8 
6 
6 
6 
6 

!i 

- 
5 
- 

1 

1 

4 
f 
6 
5 

11 
14 
13 
16 
17 
20 
20 
3 
23 
26 
30 
31 
35 
33 
31 
31 
32 
30 
33 
30 
34 
29 
31 
30 
29 
26 
23 
!O 
I7  
I 7  
13 
I1 
LO 
6 
6 
4 
3 
3 
2 

1 
1 
1 
1 

16 

- 

6 
- 

.. 

.. 

.. 

.. 
-. 
1 
1 
1 
3 
3 
4 
6 
8 

10 
13 
12 
14 
17 
17 
20 
20 
22 
21 
22 
22 
22 
1R 
21 
18 
18 
16 
15 
12 
9 s 
5 
4 
3 
2 
2 
1 
1 
... 
... 
... 
... 
... 
.. 
... 
... 
... 

S 

- 
i 
- 
.~ 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
1 
2 
3 
3 
6 
6 
7 
8 
9 
IO 
11 
12 
io 
Y 
3 
8 
7 
6 
4 
3 
3 
1 
1 
1 

-. 
.. 
-~ 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 

3 

- 

8 
- 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
-.. 
... 
... 
... 

1 
1 
1 
1 
1 
2 
2 
2 
1 
1 
1 
1 

~.. 
... 
.-. 
..- 
.-- 
.-- 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
~. 
~. 
.. 
.. 
.. 
.. 

I. 3 

6 
- 
~. 
.. 
.- 
.. 
.- 
.- 
.. 
1 

; 
2 
5 
5 
6 

i 
10 
11 
9 

11 
15 
1s 
17 
18 
I9 
15 
16 
I4 
15 
12 
I2 
12 
12 
9 
9 
8 
6 
5 
4 
2 
2 
1 

6 

6 
- 

... 

... 
~..  
... 
... 
... 
... 
... 
... 
... 
... 
... 
~. 
1 
2 
3 
4 
6 
9 
9 

12 
10 
10 
8 

12 
11 
9 
9 

10 
6 
6 
5 
4 
4 
2 
2 
1 
.. 
.. 
.. 

... 

... 

3 

Jan. 1 
8 

15 
22 
29 

Feb. 5 
12 
19 

Jan. 1 
S 

15 
22 
?Y 

Feh. 5 
12 
19 
26 

Alar. 5 
12 
19 
26 

Apr. 2 
Y 

16 
23 

&lay 3: 
14 
21 
2s 

June 4 
11 
1s 
25 

July 2 
9 

16 
23 
30 

Aug. 6 
13 
20 
27 

Sept. 3 
10 
17 
24 

Oct. 1 
8 

15 
22 
2Q 

Nov. 5 
12 
19 
26 

Dec. 3 
10 
17 
24' 

23 
21 
24 
2s 
2s 
31 
34 
3s 
40 
4s 
41 
49 
51 
60 
54 
64 
60 
58 
Gs 
60 
72 
65 
6G 
60 
70 
64 
65 
67 
71 
64 
66 
66 
67 
66 
56 
62 
55 
53 
52 
41 
42 
36 
40 
31 
28 
26 
27 
27 
23 
22 
22 
3 

48 

26 
Mar. 5 

12 
19 
26 

Apr. 2 
9 

16 
23 
30 

hfay 7 
14 
21 
28 

June 4 
11 
18 
25 

July 2 
9 

16 
23 
30 

Aug. 6 
13 
20 
27 

Sept. 3 
10 
17 
24 

Oct. 1 
8 

15 
2a 
29 

Nov. 5 
12 
19 
26 

Dee. 3 
10 
17 
24' 

Means-. Means.. 

%-day means. 8-day means. 
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. -. 

1 
1 
2 
2 
4 
5 
6 

10 
11 
10 
10 

6 
4 
2 
2 
1 

3 

TABLE 16.--llIean hourly totals of solar and sky radiation on a hori- 
Madison, Wis., 1986-39, inclusive (apparent solar zontal surface. 

time) 

-- 
7 8  -- 
....... 
....... 
....... 
....... 
....... 

. -. . 
....... 
....... 
....... 
....... 
....... 
....... 

.... 

.... 

.... 

.... 

.... 

..-. 

.-.. 
6 1  
6 1  
8 1  
9 2  
8 2  

2 
2 
a 
2 

9 2  
9 1  
8 1  
.... 
.... 
.... 
.-.- 
.... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

0.4 
__ 

TABLE 17.-Mean hoitrly totals of solar and sky radiation on a hori- 
zontal surface. Friday Harbor, T u s h . ,  1936-39, inclusive (ap- 
parent solar time) 

- 

Re& 
begin- 
ning- 

Gram-calories per square centimeter lor hour ending- Gram-calories per square centimeter for hour ending- 

Week 
hegin- 
ning- 

- 
Jan. 1 

8 
15 
a2 
29 

Frh. 5 
12 
19 
26 

h h r .  5 
12 
19 
26 

Apr. 1 
9 

16 
23 

hfay 3; 
14 
21 
28 

June 4 
11 
1s 
25 

July 2 
9 

16 
?3 
30 

Aug. 6 
13 
20 
27 

10 
17 
24 

Oct. 1 
8 

15 
22 
29 

Nov. 5 
12 
19 
26 

Dec. 3 
10 
17 

2.1‘ 

Means- 

Pcpt. 3 

P. M. A. M. P. Y. A. Y. - 
5 

_ -  
- -  
1 
2 
3 
3 
5 
6 
9 

12 
11 
15 
16 
15 
18 
28 
24 
26 
26 
30 
30 
33 
35 
27 
34 
35 
33 
3 i  
38 
36 
36 
32 
32 
26 
20 
20 
17 
13 
10 
8 
6 
4 
2 
2 
1 
.. 
.. 
.. 
.. 
.. 
.. 

16 
- 

- 

6 
- 
.- 
.. 
.- 
.. 
.. 
.. 
1 
1 
2 
3 
3 
5 
8 
6 
8 

11 
12 
16 
16 
17 
17 
20 
22 
17 
‘a1 
23 
19 
24 
23 
21 
22 
1s 
lfi 
12 
8 
8 
5 
3 
2 
1 
.. _ _  
.. 
.. 
-. 
.. 
.. 
.. 
.. 
_. 
-. 
.. 

8 
- 

- 
7 
- 

1 
1 
2 
3 
5 
6 
8 
8 

12 8 

15 
13 
16 
16 
18 
17 
20 
17 
18 
19 
16 
17 
17 
14 
14 
10 
8 
6 
6 
4 
2 
2 
I 
.. 

.- 

.- 

.- 

.- 

7 
- 

- 
9 

3 
6 
5 

10 
9 

11 
15 
17 
14 
22 
24 
23 

30 
32 
28 
30 
38 
41 
39 
36 
38 
43 
42 
46 
42 
42 
47 
45 
44 
43 
39 
39 
37 
34 
28 
27 

20 
17 
18 
15 
12 
11 
10 
6 
6 
4 
6 
4 
4 

25 

- 

30 

2 

- 

- 
10 

9 
11 
12 
20 
19 
20 
25 
28 
27 
35 
37 
35 
43 
38 
49 
34 
40 
46 
52 
49 
50 
50 
63 
54 
5G 
53 
64 
61 
55 
56 
64 
48 
48 
49 
4E 
37 
34 
42 
33 
3( 
2f 
2E 
2E 
2c 
23 
?C 
l e  
1 4  
11 
14 
12 
11 

3E 

- 

- 

- 
1 

20 
20 
23 
34 
33 
30 
37 
39 
36 
47 
50 
46 
50 
44 
52 
42 
51 
61 
58 
62 
62 
56 
60 
64 
69 
62 
72 
70 
68 
72 
68 
58 
56 
54 
66 
53 
45 
Li 
45 
42 
3 i  
36 
37 
33 
35 
34 
27 
27 
z‘n 
24 
“2 
22 

46 

- 

- 

- 
3 

13 
16 
16 
21 
20 
21 
24 
26 
28 
35 
36 
40 
42 
38 
40 
40 

- 

- 
5 - 

..-. 

.--. 

.-.. 

..-. 

..-. 

.... 

..-. 

.... 
... 
.... 
..-. 

.... 

.... 

.... 
1 
1 
3 
2 
2 
2 
2 
2 
2 
2 
1 
1 

_ _ _  
-.. 
-.- 
... 
.. 
... 
-.. 
-.. 
-.. 
.. 
.-. 
... 

..- 

.... 
... 

0.4 
- 

- 
6 
- 
.. 
_. 
.. 
.. 
.. 
.. 
.. 
.. 
.- 
_ -  
.- 
.. 
.- 

1 
2 
2 
4 
6 
8 

10 
8 
9 
8 
8 
9 
6 
8 
8 
8 
5 
4 
3 
2 
1 
1 _ _  
._ 
.- 
.. 
.- 
.- 
.. 
.. 
.. 
.. _ _  
_. 
.- 
.- 
_. 
-. 

2 

- 
7 
- 
.- 
.- 
.. 
.- 
.- 
.- 
.- 
.. 
.- 
1 
1 
3 
5 
6 
6 

11 
10 
16 
17 
19 
21 
18 
a, 
16 
20 
a, 
16 
22 
31 
21 
16 
14 
12 
11 
8 
7 
6 
3 
2 
2 
1 
1 
.. 
.. 
.. _ _  
.- _ _  
._ 
._ 
.. 
.. 

1 

- 
8 - 
_-. 
--. 
.-. 
.-. 
.-. 
1 
1 
8 
5 
6 
7 

13 
14 
15 
13 
20 
26 
29 
28 
32 
38 
28 
31 
25 
30 
33 
28 
37 
39 
35 
34 
24 
26 
22 
19 
18 
17 
12 
12 
8 
8 
7 
4 
2 
2 
1 
1 

- _  
.-. 
--. 

14 

- 
9 

3 
2 
3 
4 
5 
4 
8 

10 
13 
16 
14 
31 
26 
26 
22 
34 
38 
39 
44 
46 
47 
41 
43 
36 
40 
48 
40 
51 
50 
54 
48 
39 
38 
34 
31 
31 
30 
20 
17 
16 
18 
16 
11 
8 
7 
6 
6 
4 
3 
3 
3 
2 

23 

- 

- 
10 

8 
6 
8 

11 
11 
12 
17 
18 
21 
24 
24 
30 
36 
38 
30 
48 
48 
49 
52 
56 
58 
49 
51 
42 
63 
59 
62 
61 
64 
63 
60 
60 
52 
42 
42 
46 
41 
31 
26 
34 
28 
26 
15 
14 
12 
11 
14 
10 
8 
9 
7 
6 

32 

- 

- 
11 

12 
11 
14 
16 
17 
16 
25 
23 
32 
34 
30 
36 
47 
44 
41 
62 
57 
52 
60 
62 
62 
64 
60 
48 
59 
66 
62 
f% 
72 
70 
70 
60 
62 
51 
62 
54 
52 
37 
32 
34 
32 
34 
22 
19 
16 
14 
19 
16 
12 

10 
10 

39 

- 

i a  

I 

- 
1 
- 
16 
15 
17 
19 
22 
28 
32 
35 
40 
33 
34 
24 
49 
55 
46 
63 
58 
61 
60 
68 
66 
60 
70 
52 
66 
70 
fi2 
73 
76 
74 
74 
66 
69 
59 
53 
59 
65 
47 
40 
4? 
37 
36 
23 
23 
l i  
16 
20 
18 
15 
19 
12 
16 

44 
- 

- 
2 
- 
13 
15 
16 
16 
21 
20 
30 
23 
37 
26 
33 
39 
46 
48 
43 
54 
54 
59 
67 
62 
61 
58 
88 
49 
61 
64 
56 
69 
73 
69 
72 
62 
66 
54 
4s 
56 
51 
41 
39 
37 
33 
29 
20 a 
16 
I? 
17 
13 
11 
16 
11 
9 

40 
- 

- 
3 

8 
11 
13 
15 
16 
14 
23 
28 
31 
28 
26 
33 
40 
34 
36 
49 

54 
52 
54 
54 
56 
61 
43 
52 
59 w 
63 
66 
62 
65 
55 
60 
49 
44 
46 
42 
35 
32 
29 
25 
21 
15 
14 
13 
7 

11 
8 
6 

10 
8 
5 

34 

- 

4n 

- 
4 - 
4 
3 
6 
6 

10 
9 

13 
12 
3 
21 
16 
26 
29 
27 
29 
39 
39 
3s 
40 
42 
13 
44 
48 
34 
45 
47 
42 
51 
53 
50 
52 
44 
48 
37 
32 
33 
30 
24 
21 
16 
15 
12 
10 
7 
6 
3 
4 
3 
2 
3 
? 
3 

25 

- 
6 - 

... 

... 

... 

... 
1 
1 
2 
3 
4 
6 
7 
8 
9 
8 
14 
14 
16 
16 
10 
L8 
30 
19 
16 
19 
30 
17 
18 
17 
13 
12 
I O  
8 
6 
6 
4 
3 
2 
1 
1 
.. _ _  
.- _ _  
.- 
_ -  
.. 
.. 
.- _ _  
7 

- 
Toon - 

m 
20 
21 
34 
32 
30 
36 
40 
35 
49 
51 
47 
62 
45 
54 
42 
50 
60 
64 
61 
62 
59 
66 
62 
66 
62 
70 
69 
67 
70 
67 
63 
60 
60 
61 
51 
46 
54 
45 
42 
36 
37 
38 
32 
37 
30 
26 
23 
21 
24 
22 
23 

46 

- 
2 

17 
18 
20 
28 
28 
27 
32 
40 
32 
48 
45 
45 
51 
42 
46 
44 
48 
56 
54 
57 
60 
54 
56 
59 
63 
58 
67 
66 
63 
63 
63 
58 
52 
61 
52 
48 
43 
50 
41 
40 
36 
30 
35 
29 
31 
32 
23 
20 
17 
20 
19 
20 

42 

- 

- 
4 
- 

6 
6 
7 

11 
12 
11 
14 
15 
18 
23 
26 
26 
30 
28 
39 
31 
32 
38 
38 
36 
40 
43 
40 
40 
43 
38 
47 
46 
41 
41 
40 
38 
36 
34 
33 
29 
26 
29 
22 
22 
1s 
16 
16 
13 
I2 
12 
9 
7 
6 
6 
5 
7 

25 

- 
5 
- 
1 
1 
1 
2 
3 
4 
6 
6 
8 

11 
13 
14 
17 
17 
18 
20 
19 
27 
26 
26 
30 
33 
26 
30 
32 
?s 
32 
30 
28 
30 
30 
26 
24 
22 
20 
16 
14 
16 
12 
10 
9 
6 
6 
4 
3 
2 
2 
1 
1 
1 
1 
1 

15 

- 
I 1  

16 
17 
17 
28 
27 
28 
34 
37 
32 
44 
46 
43 
50 
43 
52 
40 
48 
62 
60 
59 
59 
56 
61 
64 
63 
63 
66 
6-4 
66 
60 
63 
56 
56 
56 
55 
44 
40 

41 
3E 
41 
32 
33 
29 
33 
29 
22 
22 
18 
20 
19 
19 

43 

- 

50 

goon 8 
__ 

.. 
1 
2 
2 
3 
4 
6 
7 
9 

12 
12 
17 
17 
20 
19 
19 
26 
28 
26 
26 
27 
31 
29 
33 

32 
34 
31 
31 

28 
25 
24 
21 
17 
17 
16  
12 

8 
5 
4 
3 
2 
2 
1 
1 

30 

30 

i o  

... 

... 

. .  

... 

15 
- 

17 
12 
15 
18 
22 
22 
29 

40 
38 
33 
40 
50 
53 
46 
56 
57 
59 
62 
65 
69 
66 
70 
53 
62 
70 
64 
72 
78 
74 
76 
64 
G.1 
57 
54 
60 
56 
46 
39 
38 
36 
39 
22 

3n 

rn 
i n  
16 
21 
18 
14 
20 
15 
13 

43 

Jan. 1 
8 

15 
22 
29 

Feb. 6 
12  
19 
26 

hlar. 5 
12 
1: 
2E 

Apr. : 
E 

1f 
23 

M a y  3\ 
11 
21 
Zf 

June 4 
11 
15 

July . 
1 

1( 
2: 
3( 

Aug. I 
1: 
2l 
2’ 

1( 
1’ 
3. 

f 
l! 
2: 
3 

hTor. ! 
1: 
I! 
3 

Dec. ‘ 

1; 
24’ 

hfeans 

2; 

Gept. : 

Oct. 

li 

47 
46 
49 
54 
51 
48 
52 
56 
51 
58 
57 
53 
52 
52 
50 
46 
44 
46 
38 
42 
39 
33 
38 
27 
27 
23 
23 w 
22 
16 
16 
12 
14 
14 
16 

35 

%-day means. 



124 MONTHLY WEATHER REVIEW APRIL 1941 

&g- 

Jau. 1 
8 
15 
22 
29 

19 
26 

Mar. 5 

19 
28 

Apr. 2 
9 
16 
23 
30 

May 7 
14 
21 
29 

June 4 
11 
18 
35 

July 2 
9 
16 
33 
30 

Aug. 6 
13 
20 
27 

Sept. 3 
10 
17 
24 

Oct. 1 
8 
15 
22 
29 

Nov. 5 
12 
19 
26 

Dec. 3 
10 
17 

Feb. 

12 

hleans..0.10.4 

TABLE 18.-hfean hourly totals of solar and sky radiation on a hori- 
zontal surface, Fairbanks, Alaska, 1936-39, inclusive (apparent 
solar time) 

I Gram-calories per square centimeter for hour ending 

3 4 5 6 7 8 9 10 -___--- -- 
......................... 

......................... 

..................... 2 

..................... 3 
5...- .............. 1 6 
1 2 ~ . . ~  .............. 2 7 

.................. I 8 

............... 3 9 15 

............... 4 10 16 

............ 3 6 16 24 

......... 1 5 13 22 29 

......... 2 6 16 25 43 

......... 3 9 17 25 34 

...... 2 5 13 22 29 36 

...... 4 9 17 23 32 39 

...... 3 8 16 25 34 43 

.-. 1 3 10 18 2s 37 44 

... 2 5 10 li 25 34 40 

......................... 

............ 2 7 15 25 

......... 3 R 15 32 29 

... 1 5 10 16 23 33 42 
1 2 6 14 21 27 44 41 
1 3 6 11 18 26 45 44 
1 2 6 12 20 26 35 41 
1 3 6 12 18 25 32 40 

.-. 2 6 11 18 24 30 36 

.~~ 2 5 11 17 33 29 36 
-.. 2 5 11 19 25 34 38 
. .~ 1 4 9 16 24 31 36 
... 1 3 8 14 21 29 36 
...... 2 6 12 18 25 31 
...... 1 5 10 14 20 '2s 
...... 1 3 7 12 16 22 
......... 2 5 10 16 23 
......... 1 4 10 14 19 
............ 3 6 11 18 
............ 2 7 14 20 
............ 1 4 9 14 
............... 3 6 13 
............... 2 7 1 2  
.................. 4 9 
.................. 2 6 
.................. 1 4 
.................. 1 4 
..................... 2 
..................... 1 
..................... 1 
......................... 

......................... a'... ...................... 

1 3  6 1 0 1 6  20 

......................... 

begin- A . M .  I P. M.1 -- 
11 Noon _-- 
1 2 2  
2 
2 
5 
7 11 
11 11 
11 44 
12 15 
20 25 
22 25 
29 34 
30 31 
36 40 
40 44 
42 46 
35 40 
42 47 
45 46 
48 52 
48 52 
46 50 
47 49 
46 4i 
49 52 
45 50 
45 46 
40 46 
40 45 
44 46 
44 47 
39 42 
40 39 
32 34 
23 23 
26 2.5 
25 26 
25 30 
24 26 :: ;; 
16 3 
13 16 
9 14 
6 
8 10 
5 
3 
2 
2 
1 2 2  
1 2 2  
1 3 3  

24 27 

1 

4 4  
3 4  
8 9  

12 
14 
14 
16 
24 
25 
34 
32 
40 
46 
45 
40 
48 
47 
51 
48 
46 
4:, 
49 
52 
48 
46 
45 
46 
49 
4': 
41' 
45 
32 
23 
31 
26 
2S 
2i 

;; 
20 
14 
14 

6 6  
10 

6 6  
4 5  
4 4  
4 4  

27 

f 8-day means. 

2 
_L_--_-- 

1 ......................... 
2 ......................... 
2 ......................... 
6 3  
10 6 
12 6 3 
13 9 3 
13 9 5... 
21 19 11 3 
22 16 10 4 
32 3fi 18 0 2 
28 22 16 9 3 
38 33 25 15 6 
44 38 29 19 9 
42 46 28 19 10 
40 4 i  24 16 8 
44 40 34 24 18 
41 35 29 21 14 
48 38 33 26 16 
4; 42 33 29 19 
36 37 35 26 17 
44 3 i  Pi 28 19 
46 43 38 32 23 
50 44 39 31 24 
45 40 36 38 23 
45 40 32 26 20 
44 40 42 30 23 
42 43 33 27 20 
50 40 35 2% 20 
45 40 34 2i 18 
41 36 30 24 16 
36 36 23 22 14 
32 30 24 17 11 
21 23 14 15 8 
25 34 19 13 6 
34 21 li 10 6 
25 20 14 9 3 
24 21 16 9 3 
1s 15 10 5 1 
20 I6  10 4 
li 12 6 3 
14 s 4 
10 7 3 
s 5 2  
8 4 1  
5 2  
3 1  
3 1  
2 ......................... 
1 ......................... 
1 ......................... 
1 ......................... 

25 22 16 12 7 

3 4 5 6 7 8 9 1 0  - 

..................... 

..................... 

.................. 
............... 

.................. 

............... 

............... 
............ 
............ 
1 ..- _ _ _  .-- 
2 ......... 
4 ......... 
2 ......... 
8 2 ...... 
7 3 ...... 
10 5... ... 
12 5 1 ..- 
10 6 2.-- 
12 9 4... 
16 8 3 1 
16 9 4 2 
16 9 4 1 
13 6 4 1 
14 6 3 ... 
12 7 3 ... 
13 6 3 ... 
12 6 2 .-- 
9 4 1 .-. 
7 2 ...... 
5 1 ...... 
4 1 ...... 
2 ......... 
1 --. .-. . ~ .  

............ 

............ 

............ 
............... 
............... 

.................. 

.................. 

.................. 

.................. 
..................... 
..................... 
..................... 

4 20.60.1 

_ _ _  
--. 
.-- _ _ _  _ _ _  _ _ _  _ _ _  
T 
T 

0.4 
.6 
.6 
.7 
.7 
.3 

T 
~. . 

~..  

T 

... 

... 

... 

... 

... 

... 

.1 

TABLE 19.-hIean h o d y  totals of solar and sky radiation on a hori- 
zontal surface, coniposzte of 10 stations (Lincoln, Washington, 
New York, Blue Hill, Fresno, Riverside, Friday Harbor, Madison, 
Chicago, and La Jolla) i n  continental United States (apparent 
solar time) 

........... 1.37.0 

........... 1.3 7.6 

........... 1.78.4 

........... 2.411.3 

........... 3.011.1 

........... 4.012.6 

........... 5.014.2 

....... T 6.918.4 

....... 1.2 9.620.5 

....... 1.5 9.422.5 _ _ _ _  2.2 11.5 22.3 

....... 3.413.725.4 
__.._.. 5.217.028.4 

T 6.5 18.130.6 
0.8 7.118.530.7 
1.3 9.120.533.3 
1.9 10.1 22.9 35.0 
2.8 12.5 26.540.1 
3.2 13.4 25.5 38.8 

4.815.88.940.9 
5.015.$28.641.6 
5.6 16. 1 30.0 43.0 
5.3 15.5 211.0 42.2 
5.9 17.4 29.7 42.8 
5.4 15.9 28.3 41.4 
5.417.032.344.0 
6.3 16.6 30.4 43.8 

4.0 14.5 2 i .  II 40.2 

3. 11.7 28.4 36.9 
1. a in. x 23. o 36.6 
1.5 10. 2 23.9 36.5 

.6  4.321.233.5 
T 5.8 17.6 30.1 

....... 4.1 16.5 29.0 

....... 3.3 13.4 24.7 

....... 2.511.424.5 

....... 1.811.22'2.5 

....... 1.4 9.321.9 

....... . 4  7.018.0 

........... 5.415.2 

........... 4.013.6 

........... 3.913.3 

........... 3.111.7 

........... 2.110.1 

........... 1.68.6 

........... 1.37.2 

........... 1.3 7.4 

........... 1.4 7.7 

1.5 6.3 15.1 26.2 

4.3 14.0 26. Y 39.6 

4. 8 16.5 3. n 42. 2 

3.2 13.8 27.341.0 

1.0 $33.534.2 

Week 
begin- 
nmg- 

15.6 
16.1 
16.8 
21.3 
21.1 
22.3 
115.2 
28. 9 
31.9 
33.3 
33.7 
36.6 
40.1 
39. 5 
42.6 
44.4 
46.2 
49. 5 
49.5 
51.0 
52. 3 
53.4 
54.4 
52.3 
64.1 
53. 1 
55.8 
55. $ 
54. I 

51.2 
52.6 
49.2 
46.6 
46.8 
46.2 
45.5 
40.5 
40.5 
34.1 
34.7 
34.1 
31.8 
27.4 
25.3 
23.3 
23.1 
21.1 
19.6 
15.8 
14.9 
14.8 
15.8 

Jan. 1 
6 
15 
22 
29 

Feb. 5 
12 
19 
26 

Mar. 5 
12 
19 
26 

Apr. 2 
9 
16 
23 
30 

hIay 7 
14 
21 
26 

June 4 
11 
18 
25 

July 2 
9 
16 
23 
30 

Aug. 6 
13 
20 
27 

10 
17 
'24 

Oct. 1 
8 
15 
23 
29 

Nov. 6 
12 
19 
26 

Dec. 3 
10 
17 
a9 

hleans. 

& l J t .  3 

21.6 
9.9 
23.4 
28.7 
28.0 
30.2 
31.5 
35.1 
41.1 
42.9 
41.4 
45. 1 
48.4 
47.5 
50.6 
52.0 
64.8 
59.1 
B . 8  
59.0 
60.5 
60.5 
63.8 
59.9 
61.6 
61.0 
65.0 
61.0 
60.7 
59.4 
61.6 
57.9 
58.3 
56. 3 
54.5 
54.2 
50.1 
48.4 
43. 5 
43.2 
42.6 
40.5 
35.1 
33.3 
31.6 
30.3 
27.7 
26.9 
22.4 
21.8 
21. 5 
22.6 

Gram-calories per square centimeter for hour ending- 

33.0 

34.9 

46.8 
45.9 
49.5 
62.7 

58.7 
64.7 
62.7 
62.0 

63.4 
66.2 
65.2 
69.269.4 
67.8 

63.665.5 
64.666.3 
63.0 
62.663.2 

59.6 

53.8 

48.3 
44.948.0 
41.0 
39.0 
36.4 
35. S, 

25.4 

A. Id. P. Y. 

26.025.622.515.2 8.3 1.5 ............ 
26.736.723.917.4 8.3 1.6 ............ 
26.7B.224.818.6 9.7 2.3 ............ 

33.3 '29.0 22.0 12.4 3.0 ............ 
31.331.525.422.112.6 3.9 ............ 

35.5 30.7 23.8 13.3 4.8 ............ 
34.835.632.525.015.6 5.8 ._._ _ _ _ _  _ _ _ _  
41.141.436.830.018.1 7.6 T ._______ 
46.246.241.4 37.7 22.2 10.1 1.5 .___ __.. 

45.4 41.9 33.9 23.4 11.9 2.0 _ _ _ _  _ _ _ _  
45.1 40.7 33.7 23.6 12.1 2.7 __._ __._ 
50.3 45.6 38.3 27.0 15.2 4.3 ........ 
52.448.2 40.229.9 16.6 5.2 ........ 

53.252.948.139.423.417.2 6.1 T .___ 
54.554.149.441.332.119.2 7.3 0.8 _ _ _ _  
66.256.352.545.734.821.9 9.2 1.5 ._._ 

59.6 54.7 46.6 35.5 22.0 10.0 1.9 ___. 
€4.7 59.6 51.0 39.8 28.0 13.0 2.9 .__. 
61.4 57.849.8 38.8 25.5 13.2 3.3 _ _ _ _  
63.6 58.250.7 40.1 26.8 14.0 4.0 ___. 

&1.664.261.453.742.628.915.4 4.6 T 
64.965.$60.853.742.730.016.8 5.4 T 
69.167.r63.654.443.830.818.0 6.7 0.6 

63.860.6 5?.641.828.9 16.6 6.8 .6 
66.5 fi2.2 53.943.4 32.4 17.7 6.2 .7 
64.3 60. 152.5 42.129.5 16.9 5.9 .7 

65.z56.043.3 31.9 17.8 5.9 .7 
67.8 63. I 55.1 43.0 29.6 16.6 5.6 . 4  

GF.365.661.551.942.328.815.6 5.1 T 
56.5 51.9 40.7 27.7 14.7 4.3 T 
61.6 52.6 41.13.7 14.8 3.8 ..__ 

63.3 59.1 50.5 39.92fi.4 12.8 2.8 .___ 
58.853.140.0 25.3 11.8 2.3 _ _ _ _  

61.061.156.047.836.523.7 9.9 1.7 ..__ 
~.4~.452.944.934.221.2 8.0 1.4 .___ 

59.3 54.9 44.7 33.3 19.3 7.1 .7 _ _ _ _  
55.6W.549.041.128.8l6.2 5.2 T .___ 

52.9 47.238.9 27.6 14.8 4.1 .___ _ _ _ _  
48.748.143.736.1 24.7 12.4 2.9 .___ _ _ _ _  

48.543.5 36.7 23.3 11.3 1.8 ___. _ _ _ _  
41.633.6 22.2 10.2 2.1 _ _ _ _  _ _ _ _  

43.938.9 B.6 18.3 7.0 .7 ..-. _ _ _ _  
30.3 35.626.7 16.8 5.9 . 2  ..__ _ _ _ _  
30.632.6 24.8 16.0 4.7 ___. .___ __.. 
35.5 32.5 24.8 13.9 4.3 ___. .___ _ _ _ _  

33.d33.628.930.711.1 2.2 ............ 
31.230.926.418.9 9.8 2.2 ............ 
30.230.325.517.8 9.1 1.6 ............ 
26.425.722.116.0 7.7 1.4 ............ 
25.725.522.715.3 7.4 1.0 ............ 

24.7 21.4 15.0 6.8 .9 ............ 
26.726.022.515.7 7.8 1.3 ............ 

Annual 
meau 

Mean. of 
masi- 

mumanc 
mimmun 

36.71 44.61 

226 
331 
313 
3i5 
343 
273 
376 
304 
341 
466 
410 
416 
369 
392 
520 

Lati- 
Station I tude 

26G.0 
3i3.5 
356.5 
384 5 
362.5 
274.5 
3i8.5 
3S.5 
341.5 
433.5 
404.0 
413.0 
360.5 
399.5 
497.0 

Fairbanks. ............... 
Friday Harbor ........... 
Madisom ................. 
Twin Falls ............... 
Blue Hill ................. 
Chicago .................. 
Lincoln~ .................. 
New York ................ 
Washington. ............. 
Fresno~ ................... 
Riverside ................. 
La Jolla .................. 
New Orleans ............. 
hIiami.. ................. 
San Juan ................. 

0 ,  

64 52 
48 33 
43 05 
42 28 
42 17 
41 47 
40 -50 
40 46 
38 S6 
36 43 
33 58 
32 50 
29 56 
25 41 
18 2s 

48.914% 9144.6131.0126.1/15.31 6.51 1.61 .l 

8-day means. 

TABLE 20.-Percentage departures of mean of niaximum and mini- 
mum from annual mean 

iqum and 
minimum 

weeks from 
rnnual mean 

+l7. 7 
$11.3 
+3.9 
+?. 5 
+5.7 

$0. I 

+8.1 
+O. 1 
-7. 2 
-1. 5 
-0. 7 
-2.3 
+l. 9 
-4.4 

+o. 5 

Maxi- 
mum 

526 
683 
59s 
651 
605 
476 
609 
556 
557 
733 
604 
607 
642 
511 
669 

Mini- 
mum 

6 
64 
105 
118 
117 
73 
148 
101 
126 
133 
3 4  
219 
l i Y  
2.36 
335 



APBIL 1941 

Noon. Week be- 
gmning- 

MONTHLY WEATHER REVIEW 

Daily. 
Week b e  
glmung- 

125 

Qram- 
cal. 

Station Departure 
from compo- 
site of con- 

tinental 
United 
States 

San Juan ____._.._____ 
Miami ._____ ._ _...____ 
New Orleans _ _ _ _ _  ___- ~ 

La Jolls _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Riverside. - ._ - - - _ _ _  _ _  - 
Fresno--- _ _ _ _ _ _ _ _ _ _ _ _ _  
Washington- - - _ _  _ _ _ _ _  
New York _ _ _ _ _ _ _ _ _ _ _ _  
Lincoln _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Chicago-------------. 
Blue Hill _ _ _ _ _ _ _ _ _ _ _ _ _  
Twin Falls ____.______ 
Madison __________.___ 
Friday Harbor _ _ _ _ _ _ _ _  
Fairbanks.. - _ _  . . - - - -. 
Composite of 10 sta. 

tions. 

Noon. Week beginning- 

N: lati- 
tude 

- 
0 ,  

18 28 
25 41 
2 9 5 6  
32 53 
33 68 
36 43 
38 66 
4 0 4 6  
4050 
41 47 
42 13 
42 29 
43 05 
48 32 
64 52 

39 68 

Dail&,zj2 be- 

Maximum 

520 
392 
369 
416 
410 
466 
341 
304 
376 
273 
343 
375 
343 
331 
226 

360 

Percent 
+& 
+9 
+2 

*+16 
'+14 
*+29 

*-5 
*-16 
*+4 

*-24 
8-5 
f 4  

*-5 
*--8 
-33 

_ _ _ _  _ _  _ _ _ _ _ _ _ _  

Feb. 26 _ _ _ _ _ _ _ _ _ _ _ _  I Am. 16--. Jan. 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 23 _......._....._______ 
Dec. 24 .__...._._._._....____ 
Dec. 10 ____._______..__...___ 
..__-do- - - - _ _ _  - _ _  _ _ _  - - - __... . 
Dec. 17 ___.______________.___ 
Dec. 10 _______________.______ 
Jan. 1 .__________.________.-. 
Dec. 10 ..._..._._._._.___.___ 
Dec. 3 ___._....__._._..._.___ 
.---.do - - - _... ._. ... _. ._ ._ _ _  
Dec. 24, Jan. 8 ...____....... 
Jan. 1, Jan. 8 _____________... 
Dec. 17, Jan. 8 ._____________ 
Dec. 10, Dec. 17, Jan. 1 ._____ 

Dee. 17 . . . . . . . . . . . . . . . . . . . . . .  

Jan. 1 ......__..__ 
Dec. 10, Dec. 24-. 
Dee. 24 _.________. 
Dec. 10 .....___.__ 

.-.-.do.. - - -. .. .. . 
Dec. 17 ........... 
Dec. 10 ........._. 
Jan. 1, Dec. 17.-. 
Dec. 10 .___.______ 
Dec. 3 __.________. 
..... do.. . -. . _ _  .. . 
Dec. 24, Jan. 8.-- 
Jan. 1 .__......___ 
Dec. 24 .....___._. 
Dec. 10, Dec. 17, 

Dec. 17 _ _ _ _ _ _ _ _ _ _ _  Jan. 1. 

TABLE 21.-Analysis of the isopleths 

Minimum I 

.__.do - - - - _ _  _ _  __. . 
July 9-. . . - .._ - _ _ _ _  
May 28, July 2 .___ 
May 21, July 16--- 
July 2, July 23 _ _ _ _ _  
July 16 _ _ _ _ _ _ _ _ _ _ _ _  
June 11 _ _ _ _ _ _ _ _ _ _ _ _  

._-do .__.. . 
-.-do. _ _ _ _ _  
... do _____. 
May 2 L  
July 9 .... 
July 16L. 
June 1 L .  

Symmetry 

Very irregular; many crests ..._.___._ 
Somewhat irregular; several crests. - 
Rather smooth ...............-~...~.. 
Fairly smooth; many crests ....._____ 
Fairly smooth: few crests .____________ 
Very smooth; few crests _____________. 
..._. do ______._._._._.....____________ 
Irregular; many crests.. . _..._._____. 
Exceedingly smooth: only 1 crest.-.-. 
Very smooth; few crests .._______..... 
Rather irregular; many crests ._....._ 
Very smooth; many crests _._........ 
Fairly smooth __.________..___._._____ 
Smooth; many crests .._.._..._______ 
Irregular at noon; otherwise smooth-. 

Very smooth ._...____________________ 

Average daily radia - 
tion 

I 

*Stations included in the composite. 

NOTES AND REVIEWS 
Seventh Pacific Science Congress.-If world conditions 

permit, it is planned to hold the Seventh Pacific Science 
Congress at  Manila in 1943, probably about November, 
under the auspices of the National Research Council of 
the Philippines. Father C. E. Deppermann, S. J., As- 
sistant Director of the Philippine Weather Bureau, has 
been appointed Secretary for the section of meteorology 
and climatology. 

Several symposia on subjects of general interest to the 
Pacific are being tentatively considered; and rn addition, 
any papers contributing to the meteorology or climatology 
of the Pacific region will be welcomed. 

The Secretary ext ds an invitation to American mete- 
orologists and clima logists to attend this Congress and 
to contribute to the rogram. It is desired to make this 
Congress as represent tive of the whole Pacific region as 
possible, both north 1 nd south of the Equator. The 
Secretary will be gla4 to receive the names of those 
who plan to attend, titlekof proposed papers, and sugges- 
tions as to symposia or other matters that may aid in 
making the Congress an outstanding success. Papers may 
be contributed even though the authors cannot attend in 
person. 

METEOROLOGICAL AND CLIMATOLOGICAL DATA FOR APRIL 1941 
[Climate and Crop Weather Division, J. B. KINCEB in charge] 

AEROLOGICAL OBSERVATIONS 

By EARL C. THOM 

Mean surface temperatures for April were above normal 
over nearly three-fourths of the country (chart I). Tem- 
peratures were below normal over western Texas, over 
most of the Plateau and Rocky Mountain region and, ex- 
cept for the coastal stations, over all of California, while 
temperatures were above normal over the rest of the 
country. An area including parts of three States, Ari- 
zona, Utah, and Nevada, had mean temperatures slightly 
more than 4' F. below normal while temperatures in the 
Great Lakes region were 6' to 8' above normal. 

At 1,500 meters above sea level the 5 a. m. resultant 
winds were from directions to the south of normal over 
most of the country. The opposite turning from normal 
was noted, however, over Miami and El Paso, over most 
of the east central, the northeast and the upper Great 
Lake areas, as well as over parts of the north-central and 
northwestern sections. At the 3,000 m. level the direc- 
tions of the 5 a. m. resultant wind were to the north of 
normal over most of the northeast and the nort$hwest 
sections and to the south of normal elsewhere. A com- 
parison could be made between the 5 p. m. resultant 
winds and the corresponding 5 a. m. normals for only 
about half of the stations of the country. The stations in 
the northeast and east-central portions of the country and 

most of those in the northwest and west-central areas re- 
ported 5 p. m. resultant directions to the north of the cor- 
responding 5 a. m. normals for 5,000 meters while the oppo- 
site turning from these normals occurred at  this level over 
the rest of the country. 

At both the 1,500 m. and 3,000 m. levels the 5 a. m. 
resultant wind velocities were generally lower than nor- 
mal. This negative departure was especially marked in 
the East Central States where the resultant velocities 
at  these levels were from 4 to 6 m. p. s. below normal. At 
5,000 meters most stations in the northern half of the coun- 
try had 5 p. m. resultant velocities well below the cor- 
responding 5 a. m. normals while the velocities to the south 
were generally above normal. 

Except along the Gulf coast, the extreme Southeast 
and portions of the Northern Plateau region the 5 p. m. 
resultant winds were from directions to the south of the 
corresponding 5 a. m. resultants over the country gener- 
ally, at  the 1,500 m. level. This turning of the resultant 
winds to the southward during the day was generally true 
a t  3,000 meters, there being only eight stations in the 
United States where the opposite shift in wind direction 
occurred. 

At 1,500 meters the 5 p. m. resultant velocities were 
lower than the corresponding 5 a. m. normals over most 
stations in the eastern two-thirds of the country and were 
higher generally to the westward. Over the northern third 
of the country, the velocities of the 5 p. m. resultant winds 


